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Although "Snowerete” White Portlaiiil ^ment 

is avsulabie In ample supplies ex Factor/ in England for 
shipment, the position of stocks here has not improved 
to any appreciable extent owing to restrictions on imports. 


.45 SOON AS CONDITIONS IMPROVE, SUPPLIES OF 


H 


SNOWCRETE 


If White PORTLAND 
CEMENT. 


(i 


COLORCRETE 


If Coloured PORTLAND 
CEMENT AND 


S N 0 W C E M ^ preparation of 
ij n V Tf V C n ..SNOWCRETE” CEMENT 


for covering walls 
similar surfaces 


and 


will be available in larger quantities than 
ever to assist in post-war reconstruction. 
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MEANWHILE, PLEASE REGISTER YOUR REQUIREMENTS WITH— 


KILLICK, NIXOH & CO., 

IMPORT AND AGENCY DEPT. 

HOME STREET, - - - BOMBAY. 

AGENTS FOR NORTH. SOUTH & WESTERN INDIA. 
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F[ELD[M(i 

WYDRAliUC PRISSES 



A FIELDING PRESS', PRODUCING KERBS 


We «upply a complete range of Presses, capadties. type* and sizes as requlred< with 
patent vacuum lift, pumps, accumulators, concrete mixers and trolleys 
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BLAWKPX 

The world wtde Blaw-Knox Organ fsat ion pioneers 
the needs of the builder and civil engineering 
contractor. Blaw-Knox Ltd. has at its disposal 
the vast experience of its associated American 
Companies m progressive research and 
in the developing of machines to 
supply the needs of today 
and tomorrow. 
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APPLIED EXPERIENCE 

For 150 years Nevrton Chambers have been supplying their specialised products to all parts of 
the world, and the experience' gained by patient research and craftsmanship over this long period 

is entirely at yo^r disposal. 


The foUowing is a list q/ some of the Newton Chambers range of products 
which wilt be avedtoHe t^ter the war; more detailed informcdlon can be sent 
now far use when the time comes. 


6AS WORKS PUNT 
COME OVEN AND BY-PRODUa 
PUNT 

CHENICM. PUNT 
BUST niMiAfX PUNT 


STEELWOMB PUNT 

HUT RECOVUY PUNT 

GENERAL ENGINEERING 

CAST IRON TAMCS 

BREWERY AND DISnUERY VESSELS 


STBEL BRIDGES 

MILD STEEL TANKS (Rivctod w 
Welded) 

EXUVATORS 

STRUCTURAL STBLWORK 


NEWTON CHANBERS 


NEWTON CHAMBERS SCO LTD THDRNCLIFFE Nr SHEFFIELD 


“Progress is not an accident, but a 
necessity. It is a law of nature.” 

Herbert fencer. 

—FERRANTI^ 

A name which has stood for 
progress throughout the era 
of electrical development. 

So/e Agents /n India : 

CALLENDER’S CABLE & 
CONSTRUCTION CO., LTD. 

{ TNCCBRPORATEID in ENGLAND) 

(The Llebliity of the Members is limited.) 

Home Street, Fort, - BOMBAY 
28, Pollock House, - CALCUTTA 

Branch Offices: 

MADRAS, LAHORE. NEW. DELHI. FYZABAD, 
SECUNDERABAD, AHMEDABAD, ALUPPEY, 
KARAOil A qOLONBO. 


VIBBATED CONCRETE 

has always been successful 


WITH 


TRILLOR 


PATENT ELECTRIC 


VIBRATORS 


# Maximum Dansity 

• Entireiy'watei^roof 


• No honoycomblRf 

• 30 to SQ% t&wiger 


^Sole Agents: 

HBAT LY «t eRESHAM 

INCONRDRATE^O BMCK^NP 

CALCUTTA . BOMeAY - MADINAS ^ LAHC»E 
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More and Mon Finn an taing 
lUVVLBOLTS for realty heavy fixing work 

OAWLEOLTS rMfuW no grouting •ntf 
^ only • small fiofa Is n aa d ad to 
aocommodata tliam. Thay can be llxad 
Immadtataly as thara it no wafting Ibr 
eamant to dry. Not only It tiia Rawfbolt 
' ip Ba d y»and tharafora wy aoonomical, but 
it it abaoiuciefy ralfaUa# too* Tba two 
tfpm§ of Rawtboltf aolwa ovary fixing |»rob- 
1am witb beftt« wbISa tfw feet that thay 
ara availabla with pipa dipt, round and 
•quara hoolct and aya boitt atlll ftirthar 
Incraatat their aeopa ^d vtility. Rawl* 
bolts ara sold In stoch slzaa from to ^ 

diamatar* 


Butiy UUutratdd atseripHve Ut^raiute 
mUl ke st^pHed on r^qumH to : 


Solo falling AgttnU : 

RAWLPLUG PRODUCTS 

(INDIA) LIMtTSD 

DARABSHAW HOUSE. SACXAhO ESTATE, • BOMBAY. 


GwortU AgtniM : 

r E* THONSON B Co. Ud.t CslottU, far Brngd. Miar B 
Oitea. CROMPTON^S ElWIMaBlIIG Co. (HadfaB>IbL,H8dras. 
^ fer Madras. 
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India’s Iron and Steel Industry can truly be termed 
'mighty" for India today possesses the largest single 
foundry, and is the second largest producer of Iron, in 
the British Empire — an achievement vhich will for ever 
stand as a proud monument to Indian enterprise, * * 

In India's fast expanding industries ''EVEREST ** 
ASBESTOS-CEMENT is extensively used because of its 
file and heat resisting qualities — ease and adaptability in 
construction. Due to its versatility and other outstanding 
qualities " EVEREST ASBESTOS-CElVflBNT is rapi^y 
absorbed for war-time needs leaving little for civilian 
consumption. However, with peace now well in sight 
"EVEREST” ASBESTOS-CEMENT wdl again be 
available to meet India's increasing demand. 



ABBiatOS EKMBMT 


" EVEREST •’ ASBESTOS-CEMEMT 
“ UGSIX ’ • CORRUGATED SHEETS. “ TRAFFORD SHEETS ’ ’ 
RAINWATER GO(X>S B FirnNGS. 


“EVEREST” ASBESTOS WOOD 


Issued by ; 

ASBESTOS CEMENT LTD. He»l office : MIR.IM0, BOMBAY 
CALCUTTA : P O Box No. 374 MADRAS : P. O. Box No. 3S0 


Four Sanitary & Water Su^iy 



Consult : 

HiDdosthan numbers 
& Traders Ltd. 

(with whid) Htndusthan Traders ts amalgwnated) 


Sanitary Engineers, Contractors 
and 

Tube-well Borers. 

34, Strand Road, - - CALCUTTA. 


Phone ; CaL IS7A Gram : ^Eiditee’ 
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R. 1. W. 

•-TOXEMENT'' 

IN POWDER FORM 

FOR THE INTEGRAL 

Manufactured by 

TOCH BROS. UK.. CHICAGO, 

U.S. A. 

W ATE RPR OOF 1 NG 

OF 

1 foundations, bridges, piers, wails, floors, 

reservoirst pits, concrete constructions, etc. 

For full particulars write to 

Th« Sola Agania : — j 

THE 

ORISNTAL ELEC. & ENO. CO., 

Nwton BnlMlivi . . . CALCUlTA 
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MULAJORE 

POWER STATION 

Calcutta Electric Supply Corpn. 




Designed, Fabricated and 
Erected by B. B. J. 
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★ FRANK! SHEET PILING 
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Franki Monolithic Sheet Piling— 22,000 sq. feet. 25 
feet deep, driven and cast in situ in Turbine House. 

Over 1,200 Franki Compressed Foundation Piles 
driven to 80 feet and tested to 200 tons per pile to 
support-Turbine House (above). Turbo Generators, 
Condensers, Switchgear House, Boiler House, Settling 
Tanks, Overhead Tanks, Circulating Mains, etc. 



Driving- Franki Piles at 15* 
incllnatio^i. 


★ By The 

BRAITHWAITE BURN JESSOP 
CONSTRUCTION COMPANY, LTD. 

Mercantile Buildings. Lai Baar, - Calcutta 
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EDITGI2IAL NEWS & NGTES 



Village Devaiopment 

Summary cf talk given by Mr. L fL S. Kynnersley, at the Bombay Centre of the iostitih 
tlon cf Engineers (MHa) at tf aca House, on Wednesday, the IBth tf Aprrl I94S. 


GeneraL 

Thiere are some seven hundred thousand 
viUages m India, and the vast majority 
of villagers are eaustmg at a very low 
subsistence level. 

In this cokHnection it us pointed oat 
that India grows only floo lbs of nee 
per acre, against 1,450 lbs* in the V S,A 
and 3,000 lbs. in Italy 

In' the case of milk, in spite of the 
fact that India has two hundred milhon 
cattle, one for every two human beings, 
the yield per eow is extremely small , 
bemg just over two lbs a day, compared 
with the corresponding yield of 20,5 lbs 
m Holland, and 15 lbs in England The 
fat content of the milk of the Indian cow 
IS greater than that of the milk of the 
western cow, but this does not nearly 
make up for the lack of yield. 

We must recognise the fact therefore, 
that prt^ess is mainly gomg on, in the 
towns and cibes It is also a fact tliat 
* more and more young men, and even 
t women are being attracted to the towns 
and this is specially true in the present 
war-time period with the meviiable 
result that the towns are being crowded 
out, and the intelligent section of the 
country side is being reduced. This is 
obviously an unhealthy state of affairs in 
view of the fact that the towns have to l>e 
fed by means of the agricultural pursuits 
odf the country. 

By comparison with Russia, America, 
and the Umted Kingdom the output 
per acre of ail agricultural products is 
extremely low, and until the general 
standard is raised, it is doubtfuf if the 
food position which is after all a question 
fear every one, can be materially improved 

You may ask me in what way is this 
a subject for discussion by a body of 
engineers. My reply is that engineers 
are the very people who ought to he the 
first to give assistance. 

In this connection 1 would refer to 
Sir M anila! Nanavati'^s excellent book on 
the Indian Rural and in Chapter 

10, he considers at some length the role 
of the engineer, and if his recommen- 
dations are act^ upon, we should at 
once get a very great improvement m 
the general outlook of the countryside. 

Main Imifiadtate Requlremnns of tfie 

Vmi^or. 

Water Supply 
Housing 
Sanitation 
Cenecal QeanlmesS 
And Access. 

Watar 5fi#piy. 

Ttddng ih^m m turn, water is an 
obvious neoeaslty both for the people and 
for exop^ title engineer ^ 

reqmiM toi lievek^ aU means of ^thng 


water where it is wanted Irrigation 
schemes, using dams from the biggest 
to the smallest, banding to retain 
water where it is required, wells both 
shallow and deep, bwe-holes and the 
necessary machinery to raise the water 
to the surface, which includes windmills 
and many pmmtive devices right up to 
the modern electric or petrol driven pump 
This introduces the need for universal 
current which must be supplied through 
grid systems, from power generated by 
hydro-electric plants, or by thermal 
stations using coal or oil There is also 
scope for the engineer in thinking out 
methods by which the cultivator can get 
water to the area in which it is required, 
by ungation chaimels, etc. 

Housing. 

For the better healtli of the villager 
better housing is required for himself, 
his wife, and his famiJy, and also for his 
cattle The houses should be well 
\ entilated, proof against monsoon storms 
and ram, and as fax as possible vcxmiii, 
and fiy proof Any one who knows the 
Indian village, must realise the fly 
nuisance These insects sit on every 
conceivable piece of dirt, and then on the 
food, and mdk and contaminate these 
'Ihis is bound to bnng disease 

Sanitation and General Cleanliness. 

After the war it is hoped that the 
engineer and the chemist, will assist in 
exterminating or at any rate la excluding 
the fly and incident^y the mosquito 
from human habitation , and one of the 
first things obviously to be done is to 
segregate animals from human beings 
But to make this possible and to give a 
feeling of security to the people proper 
fencing arrangements must be m^e to 
keep off dacoits and thieves by some 
system of strong points to be used for 
protective guards. Once the people feel 
safe from thieves and robbers, there 
should be no objection to communal 
stabimg 

AU stables must be provided with . — 

{fl) easily cleaned flooring, 

(6) drams for ready washing out, 

(c) Suitable managers and drinkmg 
troughs, 

(d) Manure pits with cavers 
Poultry houses mid pig-sties, should also 
be provided with readily cleaned quarters 
Special lock up sheds should be provided 
for agncutturajl machineiy and imple- 
ments. Permanent threshing floor made 
impervious to ram water and khattis for 
gram storage must be designed fox the 
psotectLon of the produce from flira and 
other vermin* 

A«jMas, 

Good hard xoads or trackways should 
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be made from the centre of the village 
radiating outwards as required and these 
roads should be provided with proper 
drainage, so that they can be readily 
maintained and kept clean Connecting 
village to village and village to railway 
station, or mam. road, there must also l>e 
permanent and readily maintained track- 
ways or roads 

Amenitfes. 

All work and no play cannot make for 
a balanced way of living, and therefore, 
suitable halls and meeting places must be 
provided where traveUing cinema shows 
can operate, where radio can be heard m 
comfort, and where social uplift meetings 
can be convened 

Cottage tmliistries. 

Once the comforts and general 
amenities are provided the villager in 
his spare time (of which at present he has 
a great deal) can turn his atteutiou to 
cottage industries for increasing his 
income There are no limits to the work 
that can be done, if only the villager 
can be given suflicient energy to use his 
spare time in this manner* Energy 
comes from good health, and one of the 
mam sources of good health is proper 
nutrition Proper nutrition should be a 
subject of intensive study, and here 
health and general betterment societies 
should play their jiart 

Individual members of the Institution 
can very well help on lines explained by 
Mr. Collins m the Bombay Provincial 
Rural Development Jioard, at the Council 
Hall, last Monday. Amongst many other 
constructive suggestions he said that the 
success of hydro-electnc projects would 
depend on the demand for lighting, for 
dams, for irrigation and small industries, 
particularly those which he lioped would 
be started by mechanically minded 
returning soldiers 

If mechanically minded returning 
soldiers are expected to use their brains 
towards this work, how much more 
should civU engineers belonging to this 
and kindred Institution help ? 

Agricultural Implements. 

Here we have a vast field for the 
engtnaer and scientist, as well as for our 
legislators Collective farmuig has been 
a great success in many countries of the 
world, and there is no reason why it 
should not be a success in India It will 
mean a radical change of ideas on the 
part of the people, but if success is to be 
obtained, such change of ideas is abso- 
lutely necessary. Once collective farming 
3S introduced, it will be possible for 
machinery to take the place of many of 
the old-fashioned implements in use 
to-day Agricultural experts exist, who 
know what ought to be d<M3e. Machinery 
suppliers will be ready shortly to supply 
the necessary tools, but the desire for 
improvement must come from the villager 
himself ; therefore^ the first step appears 
to be to educate him and his family to 
demand a higher standard of living. 
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Here we axe reminded of tbe gi^t 
Teanessee Valley project in Affl^dca, 
which was very cleady dkown recently in 
Bombay, by an exc^ent cinema pktore. 
From this we learn that when the |noject 
was mooted, the vUlagen; mainly objected 
to mterference with their private lives, 
their old-time methods. These objections 
were hnalLy broken down by one or two 
iar-seeiQg f arme is, who padiGipated in 
the new work, thereby enriching them- 
selves to a very great extent. The 
objectors seemg value of the project 
through actusd results, changed their 
minds , and became fully enthustastic 
themselves. Such projects can very well 
be mtroduoed in this country, but they 
will need not only Government aid, arid 
Legislation, but a considerable amount of 
educative effort to break down the 
conservatism of the existing fanners 
Here again indmdnal memb^ of tbe 
Institution can he^, for every tune they 
go on leave to the villages, they can use 
ihsst knowledge and experience to explain 
to the villagers the value of improved 
methods of agiicultore and co-oid^ted 
effort In tl^ way the true seeds of 
advance will be sown. 


Whet is Being Done. 

Provincial Govemments and Indian 
States are gradually lecognisxag the 
necessaiy of mvolatiomsuig their methods 
in dealing with the vil^«r and education 
ol the peasant It is understood that 
steps are being taken to bnng home to the 
vil^er the necesaty of helping himself 
to a better hie, by means of educative 
pubhcity/ both through the radio and 
through travelling vans. » If these vans 
could show contrast models, they would 
be of immense value, and this should ^ve 
scope for engineering ingenuity, for just 
as the famous Bailey bndge, which has 
been so useful in war was invented as a 
result of a meccano toy, so fruitful ideas 
can be obtained from bii^dmg blocks and 
prefabricated model umts 

What others say. 

Lenin is reported to have said : 

Small famung cannot extricate its^f 
from poverty.*' 

More capital must be introduced mto 
farming, and a readier system of equitable 
exchange built up between the ades'and 
the country, so that each may reap the 
benefit. 


Quotizig from ^aal C. Glioee’s 
exeunt booklet «i;titiQd ilaiuitiig lor 
India 


*' Without hnproved implemenis and 
machinery in the processes of cuUiv^tou 
neftber productivity ^of agricultural labour 
nor agricultural output can be matecria% 
iacresused, and without such expssasiffOL 
in agneutture paraU^ed by a simul- 
taneoQs mdustrial developmeent there is 
no prospect of an appredable improve- 
ment in the wellbeing of the masses." 


Large Scale Industries* 

Lastly I will refer briefly to the known 
desirability of introducuig large scale 
industries into the coun^. There is no 
doubt that indnstnaHsts should be 
encouraged and guided by the Central 
Government, to open up heavy ladustries, 
but where pc^sible these should be 
situated away from existing towns, 
though they must be near railmys and 
preferably on the national highway grid 
for easy access,' but wherever they are 
placed may I plead for {uroper town 
planning of these new centres tight hom 
the start and in this planning our 
engineers can surely h^p. 


APATHY TOWARDS TRANSPORT AND LACK OF VISION 


We reproduce below the edttortal comments 
made by " Highways , Bridges and Aero- 
dromes ** tn their issue of the 2i5i March 

1945. 

O N every hand transport is acknow- 
ledge to be the most vital of 
public services The most back- 
ward countries axe those without it. 
They hve in abysmal ignorance, from 
which they fail to emerge until the more 
enlighten^ nations fmd it m then 
interests to educate them India, eis a 
unit of the British Empire, is an 
outstanding example of the lU-^ects of 
neglectmg commumcatioiis — a state of 
affairs to which, at long last, the Indian 
Government is givmg its attention. 
In any civilised nation there are many 
thmgs which have come to be vital 
necessities in the life of the community, 
but for the maintenance of each and every 
one of them transport is a necessity. 
Trahsport sustains and imgates every- 
where it touches. The only places 
where it is not required is where there 
IS nothing to transport These are purely 
axioms which too frequently are dis- 
regarded. It IS cunous — fact, it is 
tragic — that in a country such as this 
there should be so much apathy towards 
transport It is a small, compact, highly 
indttstnalised country, in which transport 
could be made to be more facile, more 
convement, and more economical than 
m any part of the world, this being 
because there is such an enormous 
demand for transport over comparatively 
short distances, a demand which has 
never been met satisfacton^ smee 
England became the mdustnal centre 
of the world. It is surely a xjeproach 
on our inland transport organisation 
that it stiU costs as much to move a 


ton of goods a matter of a hundred miles 
or so as to move it from the Antipodes 
to this country Transport is a charge 
on the oommumty from which none of 
us can escape, and we have to purchase 
it, however ill we can afford, it, and that 
IS why the profit seekers and those who 
can control it are merciless in their 
exactions. Amongst these the Govern- 
ment IS undoubtedly the principal 
transgressor by its unreasonable taxation 
and nusappheatLon of the accrued yield. 
Profit is placed before service, which is a 
fact the man in the street is only just 
beginning to realise Air transport — ^the 
newest comer m the field — has of late 
assumed proportums little dreamt of 
only a few years ago, and it is interestmg 
to follow the reactLon of the Government 
to it. Its attitude appears to be similar 
to that which it ht^ds towards road 
transport — namely, that rail transport 
must have first consideration — but it 
cannot obstruct air transport m the 
same way it has that of toad transport 
for the reason that air transport needs 
no constructed tracks. As for road 
transport, the simple ifray to prevent it 
becoming a serious rival to rail transport 
was to deny it the suitable tracks 
required for its development, and, further, 
on the excuse that the roads were not 
suitable for fast and heavy traffic, to 
impose the heaviest taxation, the most 
severe regulations and irksome control 
it has been possible to devise. Still 
further it has encouraged the railways 
to absorb road transport, to get control 
of it, and to useit as a kmd of handmaiden 
for railways service, even though it can 
be proved that at can compete in every 
field of railway service and outclass it m 
many fields By doing this at has pro- 
long^ the solwncy of the railways, 
but has increased the cost of txansport 

IS 


in so domg, and has imposed a heavy 
burden on industry and on individuals 
of the community, and the country 
remains quite inadequately serviced. 

It proposes to take a shorter cut with 
air transport by handing over the 
internal routes and the shorter conti- 
nental routes holus bolus to the railways, 
whilst reservmg to itself nominal control. 
Similarly, it proposes to hand over the 
ocean routes to ocean shipping lines 
Thus the Government seeks to create 
three great transport monopohes, the 
one in which we are most interested 
being the railway monopoly of road 
transport and internal air hues. There 
does not appear as yet to be any inti- 
mation as to who are to provide, mganise, 
and own auports, aerodromes, landing 
strips, and so on, but proposals will no 
doubt shortly be forthcoming. 

In all this transput coniusiofn and 
biased legislation road transpcirt is 
ploughing a lon^ furrow. It Is denied 
^en that which is essoirial to it. It 
is not eveo. permitted to build or acquire 
types of vehicles which are much needed 
to provide better service at home, and 
whU^ the manixlacturers know are neces- 
sary for export purposes if they axe to 
campete oa equal terms with other 
nations in the world markets. AIL 
OB the excuse that the roads am unsuit- 
able for larger and heavaer vahidea I 

More than half the road transport 
trouble arises from the fvet that there 
is no unity of effort to chtain require- 
ments common to afl. As far road 
haulage, better roads would p^rvide 
chesq>er rimning costs, aifcd so cheaper 
transpe^, which would hi tain mmse 
mom^ Hie into industry and create a 
greatk d ffim aad lor tton^port. 
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SHELL CONCRETE CONSTRUCTION 

Or. K. HAtNAL-KONYI. M.I.Stniet.E.] 

Part /, Barrel Vaults. 


Jke ZeissrDywfdtig sysiem xjf shell concrete 
consintctum ts 4 e h^^dmaeh in ^rustural 
SBcUnHon m lhal ^ allvws spans of 
preeedented tuidih wi^toi 4 inUrmedtaie 
supports ia be covered cU low cost. This 
ofHete describes ^ systene both vn theory 
and practice. The ^st part deeds with 
barrel mntlts and the second with donuts^ 
The awlhdr had much practical experience 
cf the system %n Germany before the war 
emd was closely amnected wiiA the construe^ 
Hon of the Ftamhfmt Market Hall, one 
of the binldings sHustrated here, 

I. Intralttctloii. 

The characteristics of shell construc- 
tion* can "best be appreciated by com- 
panng them with those of ihe usual 
forms ol coBStniedon in traditional 
materials and with the gradual develop- 
ment of new forms in reinforced 
coiuaete. The traditional building 
materials^ sn^ as timber, stone, baick^ 
work and steel, have the conunon 
feature that they transmit loads sub- 
stantially tn one dtrecHon only, e g, 
the typical form of a xo<^ construction^ 
both m timber and steel, is a com- 
^ bmation of {i) main Orders or trasses 
spannmg across the building ; (2) 

purUns, spanning between the trusses; 
(3) rafters, spanning between the pur- 
lins; (4) covering material or sheathing 
between the rafters. 

The introduction of reinforced ooncxete 
made possible a fundamental change of 
principLe. A concrete slab, if reinforced 
m a snitable way can transmit loads 
%n any direcHon m its plane. It took 
some time before this essential feature 

* Data about tbs ejistem of bbell coa* 

flUxoction irat« MUWhed la liDoitaatioo Sheets Nos St}, 

«iy, B«p. 


of reinforced concrete was realized in 
practic^< In the early years of its 
application only ^b^ spannmg in one 
direction were used* An example is 
shown m Fig. 1 . A contmuous slab 

(a) IS spanned between secondary beams 

(b) which in turn are suppoirted on main 
beams (t;). These transnut the load to 
the cohuxtns (d). Fig. 2 shows a simpli- 
hcabcoi m the layout of the beams. 
The stab (a) is spanned in two direcbons. 
There are no secondary and main beams, 
all beams {b) support slal^ directly 
and are supported directly on the 
colnmns. A fuitho: development is 
iHustxated in !F1g« 3. Here the beams 

- are omitted entirely and the slab is 
supported directly on the columns, 
which have prepay shaped heads or 
caps Whereas the arrangement m Fig. 
X may be carried out in any traditional 
building material, that in Figs, 2 and 3 is 
characteristic of rehiforced concrete. The 
advantages from the architect's point 
of view of the possibiUties of Fig. 2 as 
agamst Fig. i, and tiiose of Fig. 3 against 
both Figs. I and 2 are obvums. 

The Zd3s-I>3rwidag shdl system is a 
somewhat sumlar development of the 
vault Fig. 4 ^ows a cyhndncal roof 
where the slab is supported on purlins 
which transfer the load to the mam 
trusses. The similarity with Fig i 
IS obvious, the difference being that the 
slab IS curved, hfathematical investiga- 
tions have proved that owing to the 
curvature of the slab tlie actual behaviour 
of such a system is quite different from 
what it would appear to be compared 
wjith ^ab construction. The load trans- 
mitted by the purlias is only a negligible 
fraction of the total load and, if certain 
provisions are made, the purlins are not 
necessary at all. 


The usual arch in stone or brick trans- 
mits loads only in the direction of its 
curvatore but cannot carry loads in the 
dunection of the generating hne. A 
concrete barr^ vaolt shell, if properly 
reinforced, also transmits loads in 
direction of tiie generating Ime and acts 
as a beam in this direction Distributed 
forc^, such as dead-weight, snow and 
wind, do not i>roduoe bending moments 
in the shell. The eqmhbnum is main- 
tained so-called membrane strrases. 
Fig. 5 shows part of a shell with the three 
components of forces acting in it. In 
the usual arch only forces occur; 
in a barrel vault aheU there are also 
forces T|, (both tension and compres- 
sIod) and shear farces S. 

The condition for developing such 
stresses is the maintenance of the shape 
of the shell, which is achieved by r^d 
frames. These frames are connected 
by members at the spnngmgs or edge 
beams which act as ties (Fig. 6). The 
whole barrel vault, consisting of the 
shell, the frames and the edge beams, 
may be considered as one bmlding unit 
which is particulaxly suitable for laige 
span roofs. In the traditional construc- 
tion the dead-weight of mam girders, 
carrying the secondary members and 
sheathing, increases rapidly with the 
span. The mam advantage of shell 
oofostruction is the smallness of the 
increase in dead-weight required for an 
increased span, as the roof shell itself 
acts as load b^lng member. 
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7. Part section and |»art eiavatioa of the tiarket mll> PraAkfait, 
which has I S units of eHlaticaf vaults. 
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8. Preiiminarx test model of the Market Hall, Frankfurt, to 
a I : 3 scale. 


9. The interior of the Market Hall, Frankfurt. 








10. The interior of the Market Hall, Budapest. 
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12, A shell roof in Hamhurs w«<*«r c^structton, showing the 
reinforcing rods of one of the barrel vaults. 


I f . The exterior of the Market Hall, Budapest. 


1 ■" ■■■■ 


f .1% 

f J^y 1 


13. Interior of an alrcridt hsng^, Turin. An muffle wN^ nool light 













f4. An aircraft tiangar in Germanx wrtJi an asymmetricaJ arch. 



2« Exam|>3e5« 

The first application of this system on 
a large scale was the Market Hall at 
Frankfurt-on-Main. f 1927), a hall of 720 ft. 
length, 141 ft cl^r span and 75 ft 
height. The roof consists of 15 units 
of barrel vaults of elliptical shape and 
IS subdivided by two expansion joints 
into three parts of five barrel vaults 
each (Fig 7) The span of the vaults 
IS 46 Jt 3m, the clear span of the 
barrets 121 ft and the thickness of the 
shells in the mtermediate span is 2} in. 
which is of span (The shells 
in the end spans are 3 J m ) Before the 
authorities approved Sie system for such 
a huge building they asked for a model 
test. The scale of the model, which was 
used later as a C5^1e shed, was 1 3 

(Fig. 8). The description of the main 
results of this test gives an idea of the 
extraordinary strength and stiffness of 
the system. It should particularly be 
noted that the thickness of the model 
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shell was in. Hie des^ load was 
a^^lied nine days after ocauplet^n and 
the bebavioitr of the structure waa so 
favourable that another 50 per cent, of 
the hve load was added on the same day. 
The maximum deflection in midspan 
was ”054 in. at the edge beam and 
133 m. at the crown. The span of the 
vault was increased by *002 in. The 
load was removed after ten days and 
the greater part of the deflection dts< 
appeared . At a second test the load was 
appbed on one side only, being increased 
to 62 Ib./sq. ft of horUotttal area. The 
deformations were in line with those at 
the first test. The usual type of arch 
construction would have collapsed under 
such loading on one side only, and 
this test IS perhaps the most convincing 
evidence of the totally different behaviour 
of a barrel vault. 

In the last test the load was apphed 
synrnietncally until tiie first fine cracks 
appeared in the edge beam. This 
happened at a loading of 197 Ib./sq. ft , 
which is 65 per cent, more than the total 
design load. At this stage the deflection 
of the edge beam was u, that of tiie 
crown litTo of tlie span (Rg. 8), 

Fig. 9 shows part of the inside of the 
comj^eted building. 

A further development of this type of 
building IS the Market Hall in Budapest 
{1931)- This has a length of 767 ft 
8 in. and the span of the barrels U 134 ft. 
6 in The roof is formed by 18 units. 
The thickness the shell was reduced 
to 2 1 in. This is only of the span. 
The vault is much flatter than in Frank- 
furt, which increased the danger of 
buckling Further tests were earned out 
which proved a fact<»r of safety of four 
for the total load Since the greater 
part of the total load is dead load, this 
factor of safety means that hackling 
would occur if the assumed load due to 
snow and wind were increased eleven 
times. Fig. 10 shows the mside. Fig. ii 
the outside of the building. On the 
latter an application of cantilevered shell 
construction can be seen which was also 
tested. The projection of the cantilever 
from the face of the budding is 20 ft. 


iS. An aircraft hangar at Doncaster Muni- 
dp^ Airport. ^adrarch spans 3Q ft. The 
length (n the barrels is 90 ft. The thick- 
ness of the sheU Is 2^ in., which enclcMs 
those layers of steel rods. 
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if, Aknysgeny^at Nflrnbecg. pne ooliifnji canfes a roof area of shout 240 59 . yds. Pumice 
oonerece was used here to improve the thermal Insulationr 





Fig. 12 shows a similar type of 
roof in Hamburg in course of erection. 
The airan^ement of the reinforcement 
which follows the trajectories of pnnicpal 
stresses may be seen The roof hght 
should be noted. 

A good example for roof lights is the 
aircraft hangar at Tmnn (Fig 13). 

The system is particularly suitable 
for hangars. A great number have been 
built m Germany. A specimen with an 
asymmetrical arch may be seen in Fig 14 
The hangar at the mumcipal anport at 
Doncaster (Fig 15), built in 1936, is a 
Bntish example. 

The previous examples were all of 
the type where the span of the arch is 
small in comparison with the length of 


19 Malden Manor 
Station, on the Southern 
Railway, is an axampfe 
of a cantilevered roof 
in shell construction. 

the barrel In Fig 16 the relation is 
reversed. The span of the arch hen* 
IS 144 ft. Its radius is 7B ft The shell 
IS supported on rigid frames at 30 ft 6 in. 
spacings, its thiclmess is only 2 J in Here 
again the roof hghts are an important 
feature of the design. 

The ^ell system is well suited for 
cantilever roofs An example is shown 
m Fig. II. Fig 17 shows a bus garage 
at Numberg built in this system The 
structural arrangement of the building 
can be seen in Fig 18. The edge beam 
which* as IS pointed out (p 59) is an 
essential componeut of the syst^, 15 
here on top of the shell, projecting 


Buenos Aires, with 1 


upwards to avoid interference with the 
h^t One column cames a roof area 
of about ^40 sq yds Ptinuce concrete 
of a densi^ of 93 lb. per cu. ft yras 
used in. this structure in order to improve 
the themial insulation of the loof and 
avoid the appUcatiCfn of a separate 
insulatmg layer Torsion tests on hollow 
cylinders had been made before this 
material was approved.. 

Good use of cantilever rtx^ can be 
made over railway platforms. Ftg, 19 is 
an example. 

Factories where a umCofim dayhg^t 
factor is essential prorvide an important 
held for the apphcatioo of shell roofs. 
Fig 20 shows a textile factory m Bu^os 
Aim, erected in 1932 The dxmenstons 
of the framework and the spacing of the 
cofunms are shown in Fig, ai. The 




21. Vm «hn»ugii tl^ bnildhig shown to JPlt 30. The 

tMEkmns of the shell is 2 lA. 


^ A later extension of the factory shown Ih Figs. 20 and 21, 
The spacing of the columns was doubled here and the wtnjjw 
area reduced by 25 per cent. 
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24 . AitotHer foCm a4 she!! construction in a sfmifar building In Buenos Aires. The rise of 
the stieil I; only 2 ft. on a span of 46 ft. 5 tn., its thickness being 2$ in. 


And sudden load change as the sup^ 
portiiig formwork burned away (Fig. 26). 
The dJell roof was supported by concrete 
columns 50 ft apart kmgitadinaUy and 
60 ft trsmsversaJly. The barrels had a 
thickness of 3J* in The fire was intense 
for about oiie-and'a>ba)f hours and 
complete loss of at least part of the 
building was antunpated. Examination 
showed, however, that the damage was 
confined to light spalhng and minor 
crackmg, which could easily t«3 repaired. 
About a month after the fire, and before 
any repairs had been made on the 
structure^ a fuU-size loading test was 
performed on one of the damaged roof 
panels Under a uniformly distributed 
load of about 40 lb /sq ft ih& maximum 
deilectiOR off the barrel was-g^^e^of the 
span. After removing the load on^the 
second day. a very satisfactory recovery 
of the shell was observed, proving that 
the structural soundness had not bsen 
unpaired by fire. 

Dunng tlie war the system has been 
used m a number of important buildings 
in this country. These cannot, however, 
be desenbed for security reasons — 
acknowledgments to the A rchileets" Journal ) 
{To be Conitnueii) 


thickness of the shell is otdy z in The 
area cov^ed is 20,000 sq. yds. 

The fire resistance of this shell had a 
severe test Eighty tons o£ cotton which 
were stored on an area of about ^00 sq 
yds, caught fire, but the damage to the 
roof was insignificant and was caused 
mshnly by the water used in fitting the 
fire^ Any other roof construction hut 
reinforced concrete would have collapsed 
under the mfiuence of heat 

The arrangement of two rows of 
windows in each panel followed that of 
an existing factory. The light in the 
new building was better than had been 
expected. The reflectioii from the slightly 
ciarved roof surface, if this has a bnght 
colour, increases the intensity of light 
la the room and makes its distribution 
more unifoirm. 

In a later extensuxu of the factory 'the 
spacing of the windows was doubled 
and their area reduced by 23 per cent. 
(Figs. 22 and 23) 

Fig. 24 shows another form of ^lell 
construction m a similar bmldi n g in 
Buenos Aires. The overall depth otthe 
shell is only 2 ft. on a span of 46 ft. 
5 tn , its thickness is zf in. An iuterestnig 
feature of this buxl^g is the longi- 
tudinal girder which transfers the weight 
of the barrel to the columns 

A gfeeat number of barrel vaults have 
been catried out in USA. Coo famous 
example is ah ice-aihk in Haverford 
(Penn), a^emnmod^fiag 30,000 liters 
(Kg. 25)/ Dtinag. I 3 be last few years, 
espedal^ sance the war, the system has 
need in wny factodes, Its apph> 
the lar^sst bmi&ig 
hv«r covering jwi area'Of Bs acres.^ 

was deacriSied InformatiOEn ' <Seittce 
for rfi, 

bdiaviotir of dtefl 
ctUBriawiW nnder fire ims also ex' 
peideapbd at 9 . mfihbary 

when {‘krt^ cured concrete 
shellt w^ to beat 




2k. A huikliiig lit ebe USA which showeJ theexcellem bebavlonr of shell construction under fire* 
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EXPERIMENTAL SOIL-CEMENT CULVERT 

( By Capt. S. S, Coofce-Ysrterem^^ ft. E. ) 


T he problem was to provide a 
culvert under a new road embank- 
tnent, m country wbere stone was 
not available, and bncks were difficult to 
get. Previous culverts had been made 
by using old oil drums, but these had not 
proved very satisfactory, and a more 
permanent type of culvert was desired 

Therefore it was decided to try an 
experimental culvert in Soil Cement. 

(Fig- I ) 


The aod was paddy field soil oi very 
fine grains and a mix of xo per oent oi 
cement (by volume of the 
compacted, soil cement) was decided 
apoi\ The procedure was as fotiows : — 

Firstly -ttte soil which was to form the 
bottom of" the culvert, was dng out 6' 
deep, broken up — ^nntil it all passed a J' 
sieve — and was then thoroughly mcteed 
with the correct amount of cement 
{Fig. 2). ’When the mix was of nmfonn 


colour througfiont, the tnoisti^ content 
of the mixture was brong^ ^ 
Optiiiuiia Moisture Contetft (in this 
case 18 per cent), plus 2 per 
hydration of the cemeeut, and the aeii- 
cement was compacted back iaito pla(^ 
When compacted ihis had formed a 
soil cement base 5'' thick, which was 
then covered with moist soil to 

I^ext day, the form work was placed 
{Fig. a)- conasted of semidrcultair, 

corrugated iron sheets, 4**^ ifemeter, 
which were sections frt^ a sectional 
water tank These sectioBs were placed 
on a row of “ i Bnck flat in mud mortar ** 
which had been placed on the soil- 
cexnent base. The sections were then 
mud plastered (Fig 4 ) to remove the 
corrugations, and the mud plaster was 
covered with a tarpauKn to prevent the 
loss of moisture from the sod-cemeut 
mixture. 

Hough form' work was then plaxied 
along the sides and at the ends. The 
soil^cement was prepared as for the base, 
(see above) and was placed on the form 
work. The sodHsetnexit was compacted 
in layers (Fig 5) until the crown, of 
the arch had 6' sod-cement cover. This 
ievcJ was maintained over the whole 
wid^ of the culvert as will be seen from 
Figs X and 7 "When the initial set had 
taken place, the side lorms were removed, 
and the embankment completed. The 
back-fill along the sides, and the 12' 
soil cover over the culvert were compacted 
at Optimum Mcasture Content, aiter 
which a water-proof surface was applied 
to the road, and the road was open^ to 
traffic. 

After 14 days the tank sections ^d 
tarpaulm were removed# by first cutting 








An arfist’s impression of the various improvements earned out at Virar, 

Cement For Village Improvement fVork 

A Practical Demonstration At Virar (Near Bombay^ 

The important role that cement is Bristow, Adviser to the Governor of 

bound to play m post-war rural plaimmg Bombay, Mr. Bedekar, Collector of Thana, 

was practically demonstrated at Virar well-known Municipal and P W D, officials 
(38 miles from Bombay) m January 1945 and other District Local Board members, 
by the Concrete Association of India. Mr. Kynnersley, in a short speech 

Mr G. F. S Collins, C.S.L, CIE., askmg Mr. Collms to maugurate the 

O.BE., I.C.S., Adviser to H, E. the improvements, said that although planning 

Governor of Bombay, inaugurated the was the duty of Government, in these 
various improvements earned out (please days of scarcity of practically everything, 

see centre spread). The function was it seemed nght to help the Government 

attended by a small but distinguished and the people to understand something 

gathering, which mcluded Sir Charles of the village structures in which cement 



A small village house for the returning soldier. 


played a prominent part. 
The work they had done 
was meant to be of perma- 
nent use to villagers in 
Virar, as well as to serve 
as an example to other 
villages. 

Mr. Collins, declarmg 
open the araemties, stress- 
ed their importance m 
relation to post-war deve- 
lopment schemes. He 
thanked Mr. Kynnersley 
and the CA.I. for havmg 
planned road schemes for 
the Provmce and now set 
a ’ concrete ' example m 
rural development. He 
said it was clear that 
cement must be the most 
important material for 
village building in future, 
and that he would like to 
emphasise the importance 
of the Virar experiment 
and the far-seemg and 
public-spiri ted effort of 

Tim concrete fountain will be of 
immense benefit to the thousands 
of visitors to Virar every week on 
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the Cemer-t Marketing Co 
of India, Ltd (Full text of 
Mr. CoUins' address was 
published in our February 
1SSIX6 ) 

Mr. H. G Vartak, Chair- 
man of the Virar Village 
Panchayat, thanked Mr. 
Collins and the distin- 
guished visitors and 
expressed the gratefulness 
of the people of Virar to 
the Cement Marketing 
Co of India, Ltd . for their 
magnificent gift ui the 
form of these concrete 
improvements. 

Details of the vanous 
improvements earned out 
are given in a little booklet 
entitled " Dawn of the New 
Era ” which can be had 
from the C.M.I. Publicity 
Department, 20, Hamam 
Street, Bombay, by sending 
postage sta mps worth As 2 

A close-up of the single track m 
concrete— the post-tfor cycleway of 
India. Details of these tracks md 
the typ^s of vehicles using them 
have already been published in our 
March issue 





A cfoS€-up of the Market platforms paved with Concrete, The 
wooden pillars have been provided with concrete surrounds 
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The tham ’ or rest for head-loads near the market 








Top: Close-up of the gram Silo, built of precast reinforced 
concrete rings 

Bottom (Right), Mr Kymerdey welcoming the guests 
Seated on the dais from L to R are * Mr H G Vartak^ 
President of Virar Fanchayat, Sir Charles Bristow and 
Mr G F S CoUms Advisers to H E the Governor of Bombay, 
Mr Kynnersley, Mr C W Fowler, Managing Director of the 
Cement Marketing Co of India, Ltd , and Mr G V Bedekar, 
Collector of Thana 

Bottom (Left) 4 view of the gathering The front row 
includes Mr U. M Mirchandam, Municipal Commissioner, 
Mr Jamnadas Dwarkadas, Mr N V Modak, City Engineer 
and Mr E A Nadu shah. Hydraulic Engineer, Bombay 
Municipality 
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away ihfe row of bricks The ends of 
the culvert were then hnsshed with 
pezxnanent wiing walls. 

SoU-cemaat remains stable when 
^turated^ though it*s strength is 
reduoed. Th^fore if the mstde of the 
is gcven a paint coot of ^umen 
to ws^fieiptoof it, a smaller piicentage 
ai oewnt 'may be used in the nux, bnt 
on jao- ftccoant Edtiould the ^ 

^ vmtU tia© sod-^^ement js 
thiprofdgldy^i^ : 

^ Ti^ piroposdbHnt of lament reqaired 
. ^ i^'^x viH^vaxy OacJi of 
aoU. leaafc in a sandy, weligraded 


sod. Soils with high shnnkage are 
not suitable for Sws work. The 
correct mix mnat be found by Tnaking 
trial samples from tlie soil to be used, 
and comparing the results. After a 
httle experience m this work, it will 
be found that for a small job such as 
a culvert, a sattsfactory mix can be 
d^ded upon after a visual examina- 
tion of the soil. 

It should be nobced that compaction 
IS hest carried out with “ sheep’s foot " 
tamper (Fig. €J which compact from the 
bottom up, ^Bs ensuring the maximum 
density m compacted soil-cement. 

If the wmg walls’ are built before the 
I^Gutg of the ^oUrCement over Ihe arch^ 
this will do away with end shuttenng. 


and will ensure a close joint between 
soil-cement and wmg wall (Fig r) 
shows the finished culvert before cons- 
truction of the w ing walls 

It as felt that with a careful approach 
to the problem, satisfactory culverts 
could be economically constructed m 
many distncts. where the scarcity 
of stone or bncks makes cutverts 
expensive. 

By using sod-cement for the construc- 
tion, only cement has to be transported 
to the site, thus saving the cost and 
haulage of sand and aggregate, or bricks. 
As this will cause a very considerable 
reduction in costs it is felt that this 
method of culvert V^nstructmn Is deserv- 
ing of furdier experiment and use* 
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CONTINUOUS CONCRETE GIRDER BRIDGE 

By C. M. CRO<X£k* 


girder stems being 
Sab iB 8^ in 



Section hrA 


T he largest reinforced concrete 
continuous girder bridge in Georgia 
has recently been completed over 
the Chattahoochee River near Atlanta, 
USA, The structure is located in a new 
acce^ highway serving a large airplane 
plant a lew miles distant from Atlanta, 
The new route parallels existing U,S, 4X 
which, at this point, spans the Chatta- 
hoochee by means o£ an old truss bndge 
now rapidly nearing obsolescence. 
for a new bndge at this location has been 
felt for some time and, with the coming 
of the airplane plant, it became a wartime 
necessity 

Only the mam river spans are of con- 
tinuous girder the central span bemg 
90 ft m length and the two end spans 
each 65 ft long Approaches are simple 
T-girder concrete spans, six on each side 
of the continuous girder river spans, 
making a total length of 701 ft. 8 m. 

In the past, our bndge designs for 
such locations would have called for 
structural steel A number of such struc- 
tures have been built throughout the 
State using continuous rolled, wide-dange 
beams with concrete decks. On account 
of the need to save critical materials this 
structure was designed in reinforced 
concrete using long-span continuous gir- 
ders Spans of sinular type but of shorter 
length have been previously designed and 
constructed The State Highway I>e- 
partment of Georgia has given ccmsider- 
able study to continuous concrete slab 
bridges composed of short spans. Stan- 
dard plans have been prepared for this 
type, invoHing three and four-span lay- 
outs, and some are under construction at 
the present time 

The design of the Chattahoochee River 
Bridge is based on an H-20 loading with 
fs « 22,000 p s i , and fc = 1,000 p s 1. 
in accordance with government regula- 
tion.^. Design followed the usuaTprooe- 


dure for ooutinuoiis girder bdd- 
ges.f The roadway is it. 
between kerbs, with a 6 wide 

sidewalk cantUevered from one 
^de. There are fouxmain girders 
spaced at 8 ft 2 in on centres, 
the width of 
zi in. Deck 

The soffit of the girder is para- 
bohe m shape, with depths 
varying from 5 ft. 7 in. at the 
centre to 9 ft. at the intenor 
supports These dimensions 
include the thickness of the deck ^ab 
the guderaare freely supported on concrete 
piers^ and are fixed against sliding at one 
intenor pier. 

Hb claims are made as to the relative 
economy of this type of construction as 
compared to others. It would require 
much broader experience during normal 
tunes to establish this information. 

The contract for the'bridge was let in 
the fall of 1942 at a price of 20X, 466 dols. 
This IS somewhat higher than bndges of 
this size have normally cost in past years. 
An^ysis of the bid, however, indicates 
that iTtfiated costs of labour and materials. 
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due to wartime conditions, had consider- 
able bearing on tlie bad prices. Another 
factor indiD^cing the co^ may have been 
the fact that Sood condlttons on the 
Chattahoochee River m rather hazardous 
and frequent high water could be atrtzei^ 
pated dwog the construct^ penod. 

This particular type of structure hat'* 
monises with the surraunding landscape 
and produces unusually attractive and stur- 
dy appearance. Boonomical mamtenaufce 
is anticipated and, after it has served its 
wartime use, the laidge will take an 
important place in the State highway 
S3^t6m. ’ 

The bndge was designed by tlia Bridge 
Department of the State Highway De- 
partment of Georgia under the snpervirion 
of the wnter and under the gene^ direc- 
tion of ML. Shadburn former state 
hi^way engineer. G. L. Stnclder. of 
Austell, Ga , was the contractor — {WUh 
€tcknowhdgmgfUs to '* Con^fuctioml 
Review.**) 


* Bndge Engineer, State H i g h w a y 
Depfflrtment of Georgia. 

t Continnous Concrete Bndges, pub- 
lished by Portland Cement Association 
and avadabie for perusal in the hbrary of 
The AuBtrahaa Cement Manafactorm' 
Assoaoriem. 
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BRIDGE OVER CHATTAHOOCHH RIVER, NEAR ATLANTA, U.S.A. 
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' twi fiwrtogrsfths sidtibl© for p^bcac(on in The Irutian Concrete Jawnal are 

v; / wialciMiifSi *B<i those tJwtt are Bcoepted, wlli he paid for at our standard rates. 
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SOME NOTES ON GUNITING 


Dcfflnitiom 

G unite 1$ a trade name designating 
mbctures of Portland cement, fine aggre- 
gates and water placed by a i>ort:^le 
pneumatic device known as Cement Cun. 
Opermtlng lt«quirsm«nte 

Prom ^ to 225 ca ft of wee air per 
sninste at a mimmnzn jpressure of between 

30 amd 60 lb. per sq. la. in the chamber 
IS necessary, depending on size of gnn. 
Water under a pressure at least 15 lb 
in excess of air pressure is also requited. 
Pressure requirements increase with 
h^ht of operation above gun. 

Mixtures 

For ordinary purposes one part, by 
volume^ of cement to three parts sand is 
used. Kicher mixes are not recommended 
except under special conditions Mixes 
not leaner than one to four can be 
used where strength and impermeability 
requirements of the work permit, such 
as for dry interior work 

Materials are ordmanly hand mixed 
and passed through a I to ^ m sieve to 
remove lumps or oversaze particles before 
being placed in the gun, 

Operatli^ Range 

The gun operates best with a hose 
length of from 50 to 150 ft , though it 
can be used over horizontal distances 
up to 450 it and vertically up to about 
250 ft Higher pressures are required 
when operating over 100 ft from the 
gun Chtt large jobs where exceptionaUy 
rapid applications are possible and 
desirable for economy, a higher pressure 
IS required 

Control ol Consistonqr 

Quantity of water is controlled within 
certain limits by a valve at the nozzle 
Proper conastency is usually determined 
by the operator Low water ratio is 
required under ordinary conditions Too 
wet a mix will sag, or fall, from, vertical 
or inclmed surfaces or separate in 
boiizont^ work, while too dcy a mix 
will not properly adhere Atmosphenc 
conditions may afiect water requirements, 
but ordmanly it will not exceed 3 to 

31 of cement, including 
zncHsture m sand, depending on mix 
used and characteristics of aggregates. 
ProGMs of Application 

Usually the nozzle is held perpendicular 
to the surface to which Gumte is applied, 
the nozzle being held 3 to 4 ft from 
the surface and moved in a narrow range 
to produce a spreading e^ect over & 
smah area. 


On vertical surfaces, ^he hnut of the 
thickness which can be built m readied 
when the makml starts to eag or 
separate {generally from 1 to r| m.) 
On horizontal ^surfitces, except overhead, 
depth is a factor of plastacity, and the 
lis^ is reached when matenal starte 
to spatter or show other evidence of too 
much moisture. On overhead surfaces 
the limiting thickness of a layer is about 
T m. IRa)^ jdacement reduced the 
thickness which may be built in a single 
layer. The longer the interval between 
applications ma^ while the first material 
IS still plastic, the greater the thickness 
which can be appfied without separahon. 

With proper manipulation almost any 
thickness of slab may be built, the bond 
between layers being strong if each 
preceding lawyer is washed and cleaned 
with a water and air blast. 

Precautions in Operation 

The original surface, and each surface 
which is permitted to harden before 
applying succeeding layers, should be 
washed with water and air blast, or a 
•' stiff hose stream, and loosened 
material removed 

Sand which rebounds and does not 
fall clear of the work, or whrch colkcts 
on honzontal surfaces, mnst be blown 
odS from time to time to avoid leaving 
sand pockets m the slab. 

Snrlaces to be gumted must be 
thoroughly cleaned of all dirt, oil or 
foreign matter and all loose or weakened 
material removed. Rust scales, paint 
or deteriorated matenala seriously weaken 
the bond Preliminary sand-blasting will 
improve the bond. 

Gunite should never be applied to a 
surface contaimtig frost or ice. Such 
surfaces must be heated until frost is 
removed. 

Where standing or running water is 
encountered the water must be removed 
before Gmiite is appbed 

Softie positive means of checking the 
thickness of application is usually 
necessary. 

* 

CARAaniSS OF CUNS.' 


Type 

Free Air 
Keqmred 
On. Ft 

Pressure 
Lb Pet 

Capacity 
Av Sq.m. 

I tn Thick 

N-oq 

Per Min. 
60 

Sq. in. 
55 -So 

Per 8 -hr. Shift 
6 od 

N-o 

ICO 

35-50 

^oo 

N-i 

175 

33-50 

l$tx> 

rloo 


2*5 

40-60 


Morst curing is essential. Duration 
of cuting should be the same as ior 
concrete. 

Protectkm from Or qukk 

drying must be provided, ^tck diym^ 
promotes cracking due to shrinkage. 

Resnlcarcement will be most firmly 
embedded if Gunite is shot under it 
alternately frcKm both sides 

On exposed surface not subject to 
£re hazard a nummum ol ( in of Gunite 
^ould be provided ovot reiaforcenmn^ , 
where subject to fire hazard» a tniniimim 
cover of itt. is recommended 

Suspended members, fike beam sofiSlts, 
should be built up slowly in layw not 
over otie inch thick. 

Insufiicient; aif or water pressures 
adversely affect quality and ou^ut 

Material which refunds is seldom 
suffiaently wdl graded to be re-used. 

An expOTenced and careful operator or 
nozzleman is essential to a satisfactory 
job. 

Miyslcsl Properties 

When properly made and applied, 
Gunite is extremely strong, dense concrete 
highly resistant to weathering and many 
forms of chemical attack. It is heat 
mistive to a high degree, and may be 
made more sc by substitutmg ganister 
or other refractory aggregate for part 
or all of the sand Ateorption is low, 
making it an excelleiit waterproofing 
medium Resistance to abrasion is 
comparable to that of good quality 
concrete made from sumlax aggr^^tes. 
Tlifi bond to other Gunite or well cleaQed> 
hardened concrete is excellertt and is 
satisfactory ocn many other materials 
of entuc^y different chazactenstacs or 
composition * 

Ttests 

Tests show Gunite follows the water' 
cement ratio strength r^ationsbip 
Compared with liand-placed mortar or 
plaster, Gunite of equivalent aggrt^^ate- 
cement proportions usually possesses 
decided ^vantage of strength becan^ 
it permits placement with low water- 
cement ratios. 

Design 

I.oad tests on slabs show Gumte 
conforms to the same derign asanmptnw 
as ordinazy concrete of eqiffvalmt 
compressive strength. 

It is ^d practice to jnmriKCb idl 
work m exp<^ied structures with at l^t 
0.4 per cent of m both 


AmOXIHATE COVERAOE f>fiR DM aHEHT, 


Proportions 


Horizontal Area 
Covered, Sq. Ft. 
Thidmess 


VeErti<»t Area Covered;, 

. Ft, ’ . 

’ ’Dciickiiess * 


Cement 

Sand 

im. 

t m. 

2 ih* 



tin. " 

' ? iiu 

1 bag 

2| q» ft 

35 

18 

ro 

fi 

30 

I? 

9 

I bag 

3 CQ. it. 

40 

22 

11 

8 

54 

20 

' re' ' 

I bag 

4 cu. ft. 

30 

zS 

M 

xo 

40 

24 

-lit 


4 

9 


Samaaml 


mm» tlSOt, 


ApBMKlnM^ ira|>«ririM numbers and siuiH have thickness not 


Omseitles 'ol guns item te occom- 
iMsst represent stvec^ costdi> 
tions. V^ere several layers ate pfeused^ 
covmge ^vill vary. Type of wnrlc also 
ofiec^ avera^ daily covei^. 

Gei^Hrttl Specilkadsiie 

Knte : The £e>nawing ipeeifieattons are 
typical 0Bly and shcndd be ampU^ed 
to tibe re^uuments of the job 

I. Fine a^^^regate shall consist of 
washed sand^ and sh^ be hard, dense, 
durable, clean, siusp and grauM evenly 
: htnn hne to coarse, vrifb no particles larger 
than ^ in. in dmnieter. It shall be free 
from organic rnatter and shall not 
contaua more than 5 per cent, by weight 
of loam or day. 

j. ** I>ry,‘* as applied to the sand 
to be used* means '(hat it sdiall contam 
not more than 6 per cent, nor less than 
3 per cent, of moistnre. 

3. Before placing mixtitFe in hopper 
of Cement Cun* all material over | m 
shall be removed 

4. For lengths of hose un^er joo ft., 
pneumatic presure at gun shall be 
30 lb. or more Where length exceeds 
100 ft, increase of pressure ^all be 
recpiired to maintam nozzle velocity 
equivalent to that obtained by 30 lb 
pressure at gun with xoo ft of hose 
Steady pressure must be mamtamed. 

3, Water used for hydration at the 
nozzle shall be fit for diiulaug and diall 
be maintained at a umfonn pressure 
which shall be at feast 15 lb. above 
pressure of air used* but not less than 
60 lb. per sq in. 

6. At any constructioa Joint* .Gumte 
shall be sloped to a thin ^dge. ^Before 
shooting adjacent aection, sloped portion 
shall be thoroughly cleaned and wetted. 
No square joints wiU be allowed. 

7. Gumte shall be damp cured at 
least seven days after placing No Gumte 
shall be plac^ dmnng freezing weather 
eiccept when proper protective measures 
are taken as with ordmaiy concrete 
work. Cnnite shall not be placed against 
frosted surfaces. 

Ffreproofliic Steel Memtiers 

z. Gunite fmr fireproofing shall be. 
I part Portlaad cement and 5 parts 
sand. 

a. Steel idiall be deaned of paint* 
rust-ficale* grease or other matehai before 
Ganite is apphed. Be^ and column 
cagzn^ shall be galvanised. Such rein- 
foxeesnent shall be welded fri^bric of 
^ No. M wire spaced a in. in each directioti, 
^ or Na ro wire Bpai;ied 5 lUi m ekdi 
direotum* osr it may be earpanded metal 
havfryg not less than a in. opemng. 
Catjg^i&ge ^ball be sectored to steel membm 
woagk hetes m 3 it 

centres. Jn plac^ the mash* sods not 
fett than in dfemster be 

frEstened to the sted member. Miesh 
duOl Uieti be secoee^ t»d ouidde these 
wires apaoad at tz m, intervals. 

fidd I kL ii»im ^ 
iteets of zaanfet^cement 

, ^ ateawBW ftt «a cotamns 

. fq^ -oMi .IfaM ill 


less than a in* asuiept webe of girders 
not subject to fire hazard* and in special 
cases of secondary door beams betwe^ 
gudera* winch shw have a bovezing of 
Ijin* ;; 

FI«,or and Reef ^aht 

r Gunite for fioor and roof slabs 
^btall be z part Po^rtland cement and 3 
parts sand. 

2. Remfrxtning mesh shall be gal- 
vanised and shall have a sufficient cross 
sectional area to c^Mjy static and impact 
loads, to which slab may be subject. 
Adja^nt sheets of reinforcement shall 
have a side and end lap of one mesh 
and shall be seemly held in position 
so as to be no nearer than | in, to any 
exposed surface 

3. Slabs may be shot m two or more 
layers, depending on thickness Final 
coat shall have tlnckness of approximately 

m placed agmnst straightened and 
thoroughly cleaned and wetted surface 
of layer oheady in place, and shall be 
finished by fioatmg, trowelling or brushing 
as required 

Btflldtng Walls 

1. Gimiie for wall shall be i part 
Portland cement and 4 parts sand. 

2. Wall thickness shall not be less 
than in. for spans up to 4 ft , and 2 
m. for spans up to 7 ft. 

3. Mesh reinforcement shall be gal- 
vamsed, welded wire fabric, with wire 
spaced not more than 3 in apart in 
each direction* or galvanised expanded 
metal with openings not more than 
2j X 6 in The cross sectional area 
per foot of mesh m each directum sb^l 
be not less than 0.4 of x per cent, of 
cross sectional area per foot of 
wall. 

4 Where Gunite is applied to struc- 
tural steel framework, reinforcement 
shall be secured to J m diameter rods 
fastened to steel framework at mtervals 
of not more than 18 m. Mesh shall be 
wired to TOds with No. 14 black annealed 
wire at 12 m intervals, and shall be 
furred out not less than | in from the 
face of structural steel members. 

5. If framewurk of budding is 
concrete Ko, zo gauge annealed wire 
loops shall be set ui concrete every 
18 in. along face of all members. Kem> 
forcing mesh shsdl be fastened by twistmg 
ends of those wires about mesh, taking 
care to fur mesh out of least | m. from 
concrete surface. 

6. Remforcing mesh shall be carefully 
beat to fit around comers and lO re- 
entrant angles* and shall in no place 
be sprung mto place. All laps shall 
be firmly (aed together at intervals 
not mo^edmg rS m. Additional rem- 
foroement shaU be placed diagonally 
across oomers o£ all opeiuags. Such 
strips shall be at least 9 m wide by 
34 in long and sbaH be securely wired 
to mam sheets reznforoemeat. 

7. Apermmxeat ot temporary baching 
of tanned ielt# metal or wooden panels 
sliaH'^be plat^ and properly aecored 
to reqam^ thickness of Gtmite 
whm waB IS 



8 finite slmU be shot over immfarcing 
mesh and baching m one or more layers 
to within ai^rroximately | frv of finished 
surface of completed wall. This surface 
shall then be zodded to true lines by 
using a fiat* ste^-edged screed, a trowd, 
or other sh^ cutting edge. Finad coat 
shall be shot m place after preceding 
coat has been thi^ughly wetted amt 
washed down with compressed air and 
water. Fbiish coat may be freated 
with a bitosh coat or by trowdlling. 

9 Where double walls are required* 
the two slabs ^lail be connect at 
intervals with solid Studs ahot aa an 
integral part of the slabs, and these 
studs reinforced with vertical rods. 

Covering for ftrick. Tile or Old Concrete 
Wafift 

I. Gunite shall be i part Portland 
cement and 3 parts ilhnd 

2 Surface to be covered shall be 
thoroughly cleaned and washed down 
with water and compressed air and all 
loose material removed. 

3 Foundation coat shall be not less 
than i in. thick, and after being carefully 
rodded with a sharp steebedged screed 
or trowel, and thoroughly wetted* shali 
be followed by finish coat and not less 
than ^ in thick Finish coat shall be 
treated with a brush coat ot by 
trowelling 

Roiervoir Linings 

X Gumte shall be i part Partland 
cement and 3 parts sand 

2 Surface against which Gumte is 
placed shall be thoroughly cleaned* 
care being taken to remove vegetable 
matter and dirt from surface and open 
joints. Entire surface shall be washed 
down before Gumte is shot in place* 

3. Cross sectional area of reinforce- 
ment shall be at least 0.4 of i per cent, 
of cross sectional area of Immg in each 
direction, Opemtigs between wires of 
mesh shall not be greater than 4 m„ 
and there shall be a lap alongside of 
sheets of not less than 4 m. and at ends 
of sheets of not less than 6 m., all 

to be securely tied together with wires 
at close intervals. Reinforcement ahall 
be securely fastened to surfai^ by means 
of anchors not more than 3 ft. apart 
m bolh directions 

4. Gumte covenng shall have a 
thickness of from 2 m« to 2} in , depending 
cm conditions enconat^ed 

5. Gumte shall be applied m bands 
or strips to form a comimet. durable 
oovering of the thickness required, and 
shall be free from undue humps and 
depressions. Surface shall be left with 
natural finish, trne to Ime AU comers 
and angles .nhall be sharply defined. 

6. Pariicular care shall be given to 
iormatton of construction joints. Hiey 
shall be Bloped to a thin edge and the 
edge shall be thoroughly wetted before 
adjacent section is sli^t. No square 
ji^ts Witt be allowed. — ackmm* 
U^meais Portland C^fnant Assaepatfon 
0/ Afftmca^) 


















NOTE ON CEMENT CONCRE're ROAC^ 


[ We ^ffsh this idea for Its originslity and dislienge to aec^ted designs amf imdte cormfN^ ffom mtf eeadefif^^^ltor.^ 


THE EDITOR, 

The IvviAist Concrete Journal. 

I H recent years the constructlcm of 
cement concrete roads has made a 
phenomenal prepress both as regards 
its universal use as weU aa its techxuque 
The uew method has completely ousted 
Ihe older erne, which was invented by 
Telford and Maodame over a hundred 
and dfty 3rears ago. Because of the 
growing use of v^cles, both in peaoe 
and war tunes, the wear and tear of 
roads became great. Necessity bdng the 
mother of invention, cement concrete 
roads came into eacistence. 

Present Method • — At present cement 
concrete roads are constructed m small 
blocks. The joints between these blocks 
are filled with Bitumen product to stake 
allowance for expansion. Each block is 
a separate unit. In my opinion the use 
of S^tumen can be dispensed w'lth. 

My Pevtce • — ^In my method the roads 
should not be cmistracted m separate 
blocks but as a complete whole Neith^ 
should Bitumen be used m expansion 
joints. This can be done in the following 
way : Suppose the cement concrete 
slab of the road is 4 inches thick, in 
the lower half of its thickness, cuts of 
finch width should be made crosswise 
^ong the whole width of the road : while 
similar cuts of f inch be made at unifonn 
but altematiiig distances on the upper 
half. This point wiU beoome clear with 
the help of the accompanying sketch. 
The idea of alternating cuts is 


that ttie conuteracting movewerrfs due 
to temperature in the bottom mid 
half will prev^ any possibiRty of 
cracks appearing on surface. At 
the same time the 'Mole rood is one 
uniform instead of numerous small 
slabs Arrow marks ‘ m the ^etch 
below show the counteracting move- 
ments because expansion 
Method of Ctmslructton. - — ^To be^ 
with soft wooden nbs of f inch wck 
and a incl^ depth should be adj^usted 
at uniform dist^ce of 8 or lo feet 
crosswise along the length of the road. 
These wooden nbs are not to be removed 
and shah be left m that position. Soft 
wood pieces shall act as cuts^ for the 
lower half Of the road. For the uppw half 
flat iron pieces of J inch shall be adjusted 
as it was done in the case of wood ones 
But unhke the lower half these iron 
pieces are removed as soon as concrete 
shows signs of setting, and thus the 
same can be used again for further 
construction The wo^en ribs placed 
in the bottom half will be ravaged by 
tune but so long they axe intact, 
being soft, they can be easily compressed 
by the expanding concrete. The surface 
cuts will get filled with dust etc . and if 
necessary can be fitted with fine substance. 
The Sign of cuts is negligible and 
cannot hinder the traffic m any way,, if 
left unfilled. It may be remembered 
that fuU depth of conorete should be 
filled in one mass and not m two layers 
The dividing Ime between the two 
halves (shown by dots) in the acomn- 
pan3nng sket<di is only unaginary. It 


merely denotes Ihe movement action of 
oooncete at bottom and top halves,’ 

Honeonial Cuts :*^lsk case hmiRoiatal ' 
cuts are required because lai the 
width of the road, shouki be soade 
at amfatfle distam:es, Shsh gremves 
shofutd be made in the upper half onlyA 
because expomson at bottom half 
of U)e road is ueghgdjle 

How h End ike Work Beces o! 
metal ^umld be used as consacliitg hnk 
between two days" work. Every evening 
tbs end of whole width of the road must 
be sligiitly t>attenng and not made in 
a flat so that the next day^s work 
does not overliq> on top of it like a 
kntfe edge. On the end of the day's 
finished work, unooated ^tone metal 
should be inlaid in such a way that 
cement does not cover those pieces 
compleiely. All short edges of metal 
shotdd be projected outward 'While 
commencing the work again, the un- 
covered eaSs of metal should be waidxed, 
which will thus get interlocked with 
the previous work, and shall not either 
crack or separate at these joints. 

Conclusion * — have tried to state my 
method as tmdly as possible. Use 01 
technical terms has l^a avoided tc 
make it intelhgible for the layman 
I am sure that my method will prove nor 
only more economical but s^so snort 
effective. It will make the load no 
a senes of connected slabs but as on* 
homogenous unit. I will welcome air 
suggestion or comments made wit1 
regard to this method. 
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Rough sketch of longitudinal Section of road 


(Sd.) MoHAMicaii Dkan 
(Late of Sukhwr Bairqgv) 
Ckvef Engineer, India Watbi 
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WORK IN PROGRESS ON tHE CONSTRUCll 
OF A CONOLETE AT 
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THE 

WONDER 
BOARD 
OF A 
MILLION 
USES. 



SUFPLIBS 
WILL BE 
AlTAliJlBLE 
WHEN 
SHIPMENTS 
ARE 

RESUMED. 


INTERIOR AND 
EXTERIOR 
RAN E tL1 N G 

FURNITURE 

CONSTRUCTION 


COACH AND 
CARRIAGE 
CONSTRUCTION 

BOAT BUILDING 
RADIO CABINETS 


CONCRETE FORM 
CONSTRUCTION 

FLUSH DOORS 
PARTITIONING 
SIGNBOARDS 


aOORINGS AND 
CEILINGS 

ACCOUSTICS 

INSULATING 


Masonite Presdwood is wood reduced to fibres which are felted 
together under great hydraulic pressure* Masonite U grainless 
an^ knotless« will not v^rp or crack and is ideal for decoration* 
Masonite insutatiton board deadens sound and Is a thermal tnsulant. 
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3DRkA Mmh <C Chl, Bombay 
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RASHiD KHODADAD A CO., 

POONA, 

StlHitf Agentf for B«cc«n tHotHei, 
Forfugm$o Goo on4 Monrar I>i9irM* 

THE 

CEMENT MARKETING COMPANY 

. OP INDIA. LTD. 


Who are the Distributors of 
A. C. C. A MIMIA CEMEinS 


(CiMi miit aiNl to Mc eoo d tho roquiroinoiifec ot tko OrlMi 
StonfUird S|M»dlleBtIoiis.) 

fl - ■ ■ For ROOFINGS , 

Engtimrs and BuUcierK all over the Country 
today specify either EVERKT^" ASBESTOS 
CEMENT « BTGSDC ” CORRUGATED 
SHKTS or EVEREST «TllAFFORD” 
SHEETS for ^leir roofing probfems. 


For CEILINGS USB 

“EVEREST** ASBESTOS wood 

“ EVEREST RiUnwater 
^ and Soil Pipei and 

Fittinfi are extensively 

used. 

I Ready Stocks of “EVEREST** Asbestos | 
I Cement BIGSIX ** SHEETS, “ Trrfford ** I 
I Sheets^ “ CrownH *' Superthlrteen Sheets | 
I and “ Crownit ** Corruga^ Sheets, | 
I Asbestos Wood, R^nwater and Soil P 3 pes j 
: and Fictfngs, etc, etc I 

L I 

RASHID KHODADAD A CO.. 

P^OONA, 

SelUitg AtetUrfor OoGcm 
Foregone Goa A MSanmr JHMet. 

asbestos CEMIMT tT».^ 
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VUme check up and see ^ your 

CONCRETE INFORMATION is up-to-date. 


iHii 


PJUiCrai£tS{Et.2eaaO 

1.* The Cms»1e Association oE 
IncKia*-«Wliatlt ke, etc. 

S. The Memento of Concneto Making. 
4.^CDacx0to 22oon and loo^Mths. 

Br. CoocxetS) fiocv Bnuhes. 

B. OKOsat Il 9 <»r tiles. 

7. Cemarefat fencsBn ^ 

8. **(!&Qticc«le hlodlai, slalsi and hti 

9. CeoMigihsieTlKKF. 

BooQonaEir of cement moxter. 
a. 14atol«i. 

18 . **Cdncrie!tejfflKfaiCt» «ao(m» export- 

mentsoRiazodiiction ooatr. 

19. Ageomiigqpe^afi^ 

oeinsBd oottcKote. 

14. CoAcstiiB atalm* 

18. oaomohu tsnla and bow to 

J»iadtlwnRV> 

28* H a r ftm 

If. Of WBe^ 

aO. CoaeaetotSSmlb^ ^ 

.91. pogfiaiid oewot 

t toad apeoMoa* 


8.28. 8B.93aad 88acaoutid pEiA. 

a^issfiScsR-. 


23. TheOreneer'a Manual for con- 

crete load construction. 

24. Curing a coincrete road. 

26. CretewuTB or Concrete Wheel 
TncAtt. 

37. Bonded concrete roads. 

29. Concrete Dxivaways, 

30. B' Can bad vbigs. Roads wotilddn*t 

^anattex. 

31. Earltignakes-rAnalyBis of snialL 

moattbtiihio tsoacrete butidniigs fox 
esrfitqnafce forces. 

32. Rdnfoxced concrete simple design 

lidtles. 

34. Coacaretft MaBenrr construction for 
eoonoiitical and fireproof build- 
fogs. 

38. Conexeto aubrarts. 

39. Piannb^ AimadL 

37. Beinrforced Concrete Gcem 

38* Concrete mtile. 

40>« A lfof«l War of Financing Roads. 
41. R[oads--One <d fodia's mam Foal- 
enr Qbjecdpea. 

48. AMenuailcIGotMrateRoadB (BAs.) 


43. CesiM & Concrete for Easential 

Indostrial purposes. 

44, Precast Cretewafs. 

4$. Road Architecture. 


SmRAL FUBUCATIOMS 

(As. 4 each) 

1. How to make good ottocrete. 

2. Notea for the cement user. 

3. Modem House (ContiiitfiMil). 

4. AgrtooltudBl amd bow Cement eea 


help him. 

8. A A JP. Handlraok. 
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BIRD & €0., Lahore, Me«r Belhi Sk, Cawnpore 

Selling Agents.^ The Cement Marketing Co. of India, Ltd., 

Who are the Distributors of: A. C. C. & DALMIA Cements 

(Guaranteed to exceed the requirements of the British Standard SpecHkattens) 

Due to the War Cement is released for works of National importance or for essential repairs only- 

Their authorised stockists are in the following towns : — 


LAHORE AREA 


ABBOTTABAI^ 
f{ S HftMftan 
ABr.Ul HAKIM 
ABOHAM 

ADAMFOAB I»OABA 

AHMAmiARB 

ACALOAKH 

ALAL 

ALACflOH 

AtfRlTBAK 

A&TFWA1.A 

ATARI 

BADAUTB^OH 

baunathfapbola 

BADDJMALHI 

BABRAK 

BAHAWAn.VAffAB 

BAHAWAtFiJA 

BAKUA 

BANHU 

BARIWALA 

BATATA ^ , 

BSaOWAL OHABTAI 

USAS 

BHAQTANWAIA 

BHAEKAR 

BEALWAL 

BHATUCPA 

BBAUN 

BHBBA 

BHOGPUB SIRWAI 
BAS9I PiTHASAN 

baSaL 

BABIAPUB 
CAJIBaiXPCR 
fifiAE JHUURA 
OBAE aMRL 
CHAE EARBO 
CHAEWAT 
CHAWIKDA 
CHAEAHWALA 
CHAKOAUAHaA 
OHEEAB WEST 
BAER 

CHKBHARTA 

CHICBAWATNI 

ROAl> 

CBiSflOT 
CHISRTIBE 
CHC BARK AKA 
CHUTIAKA 
BALH0US1B 
JR 5 FattdnAof 
DABLATALA 
DA9EA 

DjiBtnrA „ 

PBRA BABA KAKAE 
PE&A ISSdAlL EBAK 
R S DurtffUtfian 
DBRA OHAZl KBAK 
DBBA KAWAB SAHIB 
PARBARSAHIB 
XAKTARFUR 
RHABAICPUB 
CKARIWAL 
DHILWAK 
OHVDIAL 
MTUBI 

MABAK 8IK0H 

BIKA 

DUBBAr 

DnrAKAOAR 

DUrOA 

POBAJSi 

PtFBTQA BUNOA 

DUKTAPVE 

BICIKABAB 

rARIDEOT 

FATEHOABH 

CHir&IAK 
FAZIlrEA 
FATZJAKG 
FBROSBPUR CITY 
A OANTT 
aARHSHAKKAB 
QAEHAB 
OAZIOHA 
OHAaOAB 
aiDDABBAHA 
aOKlAKA 
OORAYA 
aUJABEHAK 
OOBIIfB^^ABB 
aox&A 

OTrJSUKVAl.A 

OUJRAT 

OBL1MA3C 

OtrBPAJBFVB 


GVRt HARSAB41 

t^rEJAYAU 

liAFlZABAH 

HAKUNAbAii 

HAIUPUR HAZARA 

FliSILPUR 

H1R4 BING 

HOSHIARFFR 

HAfi APPA BOAP 

HASAV ABPAL 

ISABHEK 

IKJRA 

JAOKAON 

JAHAKIA 

JAWOV DOABA 

JAMSrV 

J4LALABi2> 

TALLO 

JAfPC 

jandiat.a 

/AJilWAt^ 

JAUAK^ ALA 
JHANG MAGUIANA 
JHbrUM 

JOGIKDICRVAGAR 
jt LLi KDER my a 
CAM I 

.innaH 

J^ALAVrEHIKOAP 

KHEWBA 

KAHLL 

2i S (. /lavutH S' 
PeaAau ar 
KABl l RIVRR 
E AMALIA 
EaLAEE 
EALRA 
EALABAOH 
EALLUR EOT 
EAMORE 
EAKGAXFIR 
EAKfiRA 
EAPCRTHALA 
EARTARFCB 
KAROB. 

KASAULT 
fc S JSTaUkfl 
KFCSHAB 
LA^UR 

khakewal 

KHAROR FAKE A 

EOT RADHAkISliE> 

EAKDAGHAT 

EUlfPIAX 

euakka 

EHAKPUR 

KHASA 

EOT ABF 

eharian 
EILA RAIPUR 
eohat 
KOT KAFPRA 
KOT LAKHPAT 
EURALl 

LA6DBS A LABORS 
CANTT 
LASHSWALI 
LAEl MARWAT 
LALAMX&A 

laliak 

lAlDH&AX 
LOHIAK EHAS 
LEIAH 
LUDHTAKA 
LYAIHJPlJR 
JCAC^EOD OUKJ 
ROAD 

ICAOHAEVAL 

KALIBI 

KAJITHA 

KALAKWAL 

ICALBREOTLA 

IIAKHU 

IfALOUT 

MALSZAK BHAAKOT 
UAKBI BABAUDDIK 
lUKSA 

MARH BALOCHAK 

MAKDI BUEB'ff ALA 

MAKDI STATS 

HANGWAL 

KAEBAK 

IfAtfF EAKJAK 

HAL'H 

ICAIKWAU 

UI&PUR 

A S Sura{ AJtmfw 
KIBAK SAeiB 


MOGA 

MOOHALP0RA 
HOKTUOMBRY 
MORTKBA 
UUEERIAK 
in?KT9AE<B*B&CU 
MULLAKPUR 
MULTAN CITY & 
CANTl . 

UURREB 

H H /{ewalptttdt 
UUZZAFFAKGABH 
MUJtlDCB 
MIANCBAKKa 
jaiKOHIKABAM 
mRAK SAHIB 
KAEODAH 
NAKKAKA SAHIB 
KARAK6 
NAROWAL 
AAWAK3HAHR 
DOAIU 
KOWSllERA 
KURKOT 
KCBMAHAL 
NURPORS ROAD 
^AGROTA 
OEARA 
PALAUP1IR 
PARACHINAR (Tw 
a’ArtZ) 

PASai’R 

PA THANK OT 

PAKPATTAK 

PATTI 

PIKDiaSKB 

PAITOKI 

PESHAWAR 

FHAHWARA 

PfilLLAUB 

PHCLERWAN 

PTRMAHAL 

FIND DaS>AN KHA 

i^lPLAK 

QADIAK 

QILLA SHKIKBU 
1>VRA 

QILA SOBHA SIKQH 
KAIIOK 

KANfiJRSlNOHPURA 
RAIEOT (A. S 
JHuSatHmr) 
EAHWALI 
aATWISt) 
RAHIMYAHKHAK 
RAJA JdNO 
AORAKWALA 
RAWALPINDI 
RBNALAEHURD 
RUPAE 

BANBIB 9ZKGH- 
FVRA 

SADIKABAD 
8AHBBIAL 
SAILA SHUBJDt 
SAJIIAHWAL 
BANGLA HILL 
SILLANWALl 
8AEAI ALAHOIE 
SAEGODHA 
SAKS A 

SATN^UE BADB- 
SRON 

SilAH aLAM 
SHAUDARA 
SJBARAKPUE 
(R S. SkftMarm) 
SHAHPim SADAR 
SHAH CHAURASI 
SHORKOT ROAD 
SHDJAJBAD 
SIALEOT 
SIHALA 
SIBtLA 

30L0K 

SEJKHO 

atJLTASFPOE LODKI 

SU2HEKB 

SBXKAOAE 

S Ha-MHan or 
Ravalpindt 
TALAOAKO (A S 
CfMhwtl) 

TALWANDI 
TAEK TAHAN 
TAKDA UEMAR 
TANDIAKWALA 
TAKE 


TATOA 
TfiBRl SAKSI 
T5US1L SHAKAR- 
OARH 
THABALKB 
THAL 


TO BA TBK SIKOH 

VEHAKI 

VSEKA 

WABIRABAD 

WARBVRTOK 

WA8AWBWALA 


MEW DELHI A«EA&«» 


AGRA 

ALAL 

ALIGARH 

AMROHA 

A MB ALA CITY 

AMBALA CANTT 

ATKAVLI ROAD 

BABE 4 LA 

BARH4N 

jn^RARA 

BARXA LA 

BAGHPAT ROAD 

BAH(ES Belancsita) 

BAHADUROARH 

BAHJOl 

BAKET4 

B-AS1E1R4THFUK 

BAG AM A BAD 

BJ11W4KI 

BHUCHCHU 

BALLABGARa 

BARAUT 

BUDHLADA 

BI'LANDSHAHE 

BIJNOR 

BRINDABAK 

CHAKDAUSl 

CHANDPUBS7AU 

CH01.A 

DADRL 

DALMIA'DADRI 

DIBAI 

DJBHRA DUB 
DRLITl 

DELHI SHAHDRa 

1>E0BA\T> 

DANEAUU 

DAUB.AL4 

DKAMPUK 

DHANARl 

DOIWALA 

KTMADPUR 

lARIDABAD 

FRAOZABAD 

GANAUR 

OANOOH 

OARGTMUKHTESAR 

GHAEIABAD 

GHARAUBDA 

GOT 

GOHABA 

QURGAOB 

GULAOXHT 

H ALDA UK 

HANSI 

HARDWAU 

HAPUR 

HATJBAA3 

htssaR 

HASAKPUR(E » 
OajmuU) 
JAOADHIU 
XAKRAL 
IALS3AR ROAD 
JAWALAPUR 
3TND CITY 
JULANA 
EALAKWALZ 
KANTH 
EANBHLA 
EAUBARA 
EHATAULl 
KBRERA 
EHUBJA 


KARBAL 

EAITHAL 

KABHIPUA 

KASIMPUA KHERS 

EOS1 KALaB 

KOTDWAllA 

EPRUKSHKTRA 

J^EHRAGAGA 

LUAKSAR 

to HARD 

HAKDI DH4NAURA 

MADLAUIkA 

MANSURPUR 

MRRRDT 

MiLAE 

MORADABAD 

MUKDL4NA 

MURADBAOAR 

MLR3AN 

MUTTRA 

MUZAPPARNAGAR 

NAJIUABAD 

BAG aria SADAT 

NAGIBA 

BABHA 

KAKAUTA 

Karel A 

NARWABA 

PALWAL 

PANIPAT 

PATIALA 

PTLKHUWA 

RAIWALA 

RAJA-EA'SAHAS* 

PUR 

RA3QHAT-KABORA 

KAJPURA 

RAMAB 

RAMBAGAR 

RAMPUR 

RAMPURMABHyA 

RAN 

RAMPURA PHUL 
RATA 
REWABT 
ROHTAE 
ROORKEE 
RIEHIKESB 
SAPIDOK 
SAHARA NPUR 
8AMPLA 
SANGEUR 
SASKl 
8UNAM 
8AMALKVA 
SAMBHAL HATIM 
SARAl 
SARSAWA 
SEOHAEJk 
SniBOHABAD 
8HAHABAD SUE 
BANDA 
SHAMLI 
SIHSA 
80NEPAT 
SIMDHAOU 
TAPA 
TAFBl 

THANA BHAWAK 

IHANESAR 

TUNDLA 

TOHAKA 

UCHAHA 

UKIAKA 


CAWNPORE AKEAi^ 


ACSTALQANJ 

AOEHALDA 

AGSAULI 

AHUIAKFUR 

AHR4URA ROAD 

AXOAIB 

AXODHTA 

AKBAXPUB 

ALIBAKJ 


ALLAHABAD 

AHBTBI 

AHOUSI 

AKJHl 

akupganj 

AOMIA 

ARAFFHE 

ATABBA 

AVEAITA 


AUKBTRAE 

ASAMOARH 

fiABBKAN 

BACHBAWAN 

BADBHAHPUB 

BAHKRI 

BAHRAICH 

BAHRAHGHAT 

BAJBWAKA 

BAITALPUR 

BAB8HA 

BA1.AHAU 

BALXJA 

RALRAJUFU& 

BAKIAKA 

BAKBA88A 

BANDA 

BAKGAR HAU 

BABA BANRl 

BA&XILLY 

BAEHAJ BAZAR 

BARBKI 

BABAHALGANJ 

BABAI 

BASHARATGAN3 
BA8T1 
BELLA RI BN 
BBLTHARA ROAD 
BENARES GANTT 
BENARES CITY 
BEWAR 
BHADOfll 
BHABTHANA 
BBATPARRANr 
BHATNI 
BHITAURA 
BHITT 
BHONOAON 
B13AURIA 
BILO&AM 
BILPUR 
BINDSI ROAD 
B1SALPUR 
BJmWAN 
BODARWAX 
BRIDOMANGANJ 
BUDACN 
DURHWAL 
GABdPIBROANJ 
CAPTAIKQANJ 
CAWNPORE 
GHAKDAULl 
MANJB \%AB 
CBANDWAK 
GHAURIGfiAURA 
OHHITAUNI 
CBHIBRAHAU 
CHILBlLA 
CHILH 
GHILWARIA 
CHZRQAOK 
CEIT'BARAOAON 
CHOWKAGHAT 
CHUNAK 
COLONELQANX 
DARYABAD 
DARyAOflANX 
DATIA 
DHBBKA 
DIBIAPUR 
DILDAB KAGAR 
DOBHI 
DOHBIGSAT 
DULAHFUR 
BTAH 
ETAWAH 
FARRUEHABAD 
PATBHOARH 
FA7EBPUR 
FYZABAD 
GAEHAR 
QANJDCKBWARA 
GAUBIGANX 
GHAErFUR 

agosi 
alUGHLI 
GOLA GOXARAK- 
KATH 
GOKDA 
OORASHPUR 
aOSHAIHGAKJ 
aURSABAlOAKJ 
HAIDARGABH 
HALDWAHI 
JBfANDlA KHAB 
BABDOI 
HAJUXAOK 
BTAJRNAMO^J 
HARPALOAKX 
BARPAiaPUm 
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Cawiipore Area (Contd.) 


SAnAVMQXtt} SOAD 
JAXS 

JAEHAHIA 

JALAIPVB 

JAIfOHAI JK, 

iAIXQlQAVJ 

JAAVAL ROAD 

JASWARTNAQAB 

JAUin^DE 

JBOKATBPCTR 

JHAN8I 

J0US1 

SAB&AI 

KACHKLA GHAT 

CACRHWA road 

KA11IP0R 

KAIMQAKJ 

&A1.PI 

KAUALGABJ 

KAIULPVB 

KAKAUJ 

KAKCHAGSX 

SARABi 

BLARBKGl 

KABWI 

EASGANJ 

EASHI 

SATHQOGAM 

SATHRUITAN 

KATRA 

ZAWAPVR 

KSOaiPUR 

XXBAEAT 

KHADA 

EHAOA 

EHAULLABAD 

KHATEXA 

KHXTA SAKAI 

KHOKASAN KOAG 

KICHJBA 

KIDIHDAPVB 

KOKMPAUK 

KOKRH ROAD 

KOPAGAKJ 

KUJNCH 

KVKKAGHAX 

EUSICfil 

LACUKXIPIJK 

LAEHllCPDK KHBRl 

LAKSHMIGAKJ 

LALGAN7 

LALIIPUK 

LAK ROAD 

LUCKVOW 

KADHOGAKJ 


MADH08IE0H 
HAHXDDABAD 
UAHOBA 
UAHOLI 
HAHPtJR 
HAIXPUUT 
XAEBANDPGK 
MALIHAJDAD 
MALTPUR 
HALLAWAK 
MAKAORi; 
mandah KOAD 
HANKAPUR 
UANPVR KAGAEIA 
UABEHBA 
HABlAnV 
UASRAEWA 
UAV AIlfA 
RAG Rath 
BSAR^AK 
XAGRANIPVK 
MICJA KOAD 
Ul^RPUE EATRA 
HIRZAPUB 
HISKTKH TIRATH 
UOGHAL SAKAI 
UOTH 

KUHAMHADABAD 
OOHNa 
VUKDSKWA 
XOBAPIKEKAKA 
KAGAKIA SADAT 
KAtPAIOVRjr KOAD 

bakdgukj 

NAHPAKA 

HAUTAKWA 

KAWABGVMG 

GOWDA 

WIBEAKOKI 

ROWQAKH 

OKAl 

OBOHVA 

PAQHPSRWA 

PADKADWA 

PAKIAWAK 

FAKXaBGAKH 

PATIALI-ON- 

GAWaES 

PATAOPOR 

PEFPKOAWJ 

PHAPHUKD 

PHAKBKDA 

PHARIHA 

PHXPHWA 

PaULPVK 


PfFKAIOa 

PITAICBBRPDK 

PILIBHIT 

PDKHKAYAK 

PUNCH 

PUKANPUK 

RAGAUG 

BAOHUKAJ BlNOIf 

KAl BAKKLI 

BAJrA-EA^KAMPUR 

KAJA TALAB 

RAJAWARI 

EABfEOLA 

RAHI-EI SAKAI 

KABAULl 

RA6RA 

KASULABAD 

KROTI 

KICHHA ROAD 


RISIA 

RUDAIN 

BUDAULI 

KUKA 

8AA DAT 

9AFDAK GAWJf 

SAFIPUB 

SAHATWAB 

8AHAWAB TOWN 

8AHJANWA 

SAIDFUR BHItK 

SAITEDKAJA 
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SARAIMIE 

8AKDASNAOAR 

SAKJU 

BHAfiOAKJ 


SHAKGAKH 
SRAH3AHANFI7R 
BHAMSHABAD 
BHBIKBUPUK 
BHIVFUR 
BHOHRAIGAKB 
BHBT ERISHKA 
WAGAR 
SIDBAUEI 
SIEANDARPDK 
BIEAHllRA SAO 
SiBfyTAROHAT 
81HWA BAZAR 
flITAFUR 
80K0N 
BULTANFm 
SURAIMANFUR 
SURIAWAW 
TABBIL DBORIA 


TAHSiL FATEHFl R 
TAEIA 

TAXKOjen ROAD 

TANAEFUR 

TANDA 

TAEAON 

TAR1GHAT 

TILHAU 

TIKRl 

JULBIFUR 

IJJHANl 

UWAO 

UNCHAULTA 
UBEA BAAA B 

walterganj 

YADVEKDRA KAUAR 

Y'-IISUPFUR 
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BIRD & COMPANY 

LAHORE - - NEW DELHI - . CAWNPORE 

» EVEREST » ASBESTOS CEMENT ROOFING mODUCTS 

And Accessories. “ BIGSIX ” Corrugated Grey Sheets, ** TRAI-- « 

FORD *” Grey Sheets, Asbestos Wood, Ribbed Ceiling Sheets, 

etc 

•* CROWNIT *’ Asbestos Cement CORRUGATED Sheeu end 

<< SUPER-THIRTEEN” Sheets. I 

ASBESTOS-CEMENT Soil and Rainwater goods Ready stocks available. 

SELLING AGENTS FOR : | 

ASBESTOS €£M£]VT LTD. | 

Heai Office & Faelory Factmy ; 

MULUND. BOMBAY KYMORE, C.P. | 

AU Products of Asbestos Cement^ Ltd , made tn India, are 
inanufactured of CM J C**ment 



• «* Steel windows and doors offer the least 
/oX ^ obstmction to bght as compared to the 
^ Hi»)» oid-fiwhioneci wooden windows. They 
have that neat, slick appearance which 
llJ W modem buildmgs. 


Let its help 
you in your 
pos i’-war 
building 
problems* 


Steel windows anddooia can't be attacked 
by white ants or other insects. Our 
steel windows and doors are made rnst- 
resistanf by a special spray. 

Factory-inade« standardised steel doors 
and wmdowa need very litde after-care. 


B. B. BERMAN & MOHATTA LTD. 

VULCAN IRON WORKS. KARACHI. 


j HEWETT ENGINEERING SCHOOL 

Jagat Narain Road. Lucknow 

Recogn/sed by U P. 8 l other Govts , States, Ra/Zwa/s & M £ S 

APPLICATIONS invited for Overseer Class, Session July 
j 1945 Only such candidates need apply who have passed 

I intermediate Science Exam with Physics, Chemistry and 

I Mathematics FREE prospectus will be issued to apph- 

I cants submitting certificates that they have passed LSc 

^ or appeared for I.Sc Exam. 1945. Common Final 

Examination held with Roorkee Engineering College 
Competent staff Certificates granted by U.P. Govt. 
; Hostel arrangements. 


j A limited number of I. C.J. 

! Bound Volumes for 1944 
are available. 

i 

Price Rs. 10/- each net. 
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G. P. P. ROOF PRODUCTS LIQUID SEAL. DAMP PROOF & 
REINFORCED PLASTIC FOR LEAKY ROOFS 

To be applied directly over the cracks 

Ask for Literature and Samples 


GARLICK & CO., 


Jacob Circle, BOMBAY, iund at 
Maskati Market, AHMEDABAD. 


FOR ALL TYPES OF 

REINFORCED CONCRETE STRUCTURES 

CONSULT 

BRITANNIA BUILDING 

. & 

IRON CO., LTD. 

PHONE CAL. * 5660-69 

Stephen House, 4, Dalhouspe Square, East, - CALCUTTA 


Experts in modern RC,C. 
Construction and Design, 
Cement and Asphalt Roads, 
Sanitary Engineering. 


ARDESHIR NAMDAR IRANI & Co. 

CONSTRUCTIONAL CONTRACTORS* 


Te! No 36280. 


NAMDAR MANZiL. 
Middic Col aba, BOMBAY 




FREELY AVAILABLE AGAIN 

Bowranite Anti 
Corrosive Paint 
keeps your iron 
and steel work 
safe from tKe 
ravages of rust 
and corrosion. 


for ittdia 

M.ANTERS* STmCS & AOENCY CO, till. 

U. CUVS 



Pronounced^^^^^ CHE-KO 
REGD. 

THE BEST 

CEMENT WATERPROOFER 

Preferred and used by Experts and Eminent Authorities 
because IT ENSURES PERFECTLY WATERPROOF 
CEMENT CONCRETE OR PLASTERING 

** GICO ” 

INCPEASES THE STRENGTH OF CEMENT TO A VERY 
MARKED degree: AND PERMANENTLY CURSES SALT-PETRE 
& KEEPS THE STRUCTURE ABSOLUTELY BONE-DRV 
HIGHEST GOVT TEST CERTIFICATE 
COMPARE CTCO S ‘ WITH ANY SIMILAR PRODUCTS AND 
JUDGE FOR YOURSELF 

Large Fresh Stocks Always Available 
WRITE FOR Full Details and Copy of Govt Test Report 

THE STRUaURAL WATERPROOFING CO., 

21- J, Dover Road» Sally gunge, Calcutta. Phone Pk 756. 
Telegrams : Aquaproof*’ Calcutta. 

eiLI. ANC EBS ARCEIE'NCr K CC., 

Ualiore & Oelht. 


WHITE METALS 



THE NON-FERROUS METAL REFINERY 

24 SiTAFALWADI, MAZAGAON, BOMBAY-IO. 



69, CLIVE STREET, CALCUTTA. 

{ WE HAVE NO BRANCH ) 
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apart from the mounting demurrage 
bills that accrue from delays m loading 
and unloading wagons, the immeasurable 
value of wagon-time is a most important 
factor under the present war-time condi- 
tions when rail transport is being pressed 
into service for the Home and Fighting 
Fronts on a scale never before attempted 
The present emergency demands that 
nothing should stand in the way of a steady 
and expeditious movement of wagons to 
enable the utmost to be obtained from 
them Therefore. . . . 


* Watch dates of wagon arrivals, 

* Load and unload wagons speedily. 
Load them up to full capacity. 

Work during holidays and week ends, 

* Watch your demurrage bills. 
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VALAMOID 


PLASTIC ROOnNC 


CONCRETE MIXERS 


(IS APPLIED COLD) 

FOR WATER PROOFING 


ANY 


ROOF 


AND 


FOR EXPANSION JOINTS 
IN CONCRETE S T R U C- 


TU RES 


ROADS. 


REMAINS PLASTIC. DOES 
NOT CRACK OR CHIP. 


MASUFACTURERS 


MACFARLANE & CO., LTD. 


rs. Tangra Road. Tangra. 
CALCUTTA, 


34t Lamington Road North. 
BOMBAY 8. 



Write for 

« THE VALAMOID WAY ” 

please mention this journal 


Booklet : 
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A MODERN SWIMMING POOL AT THE GOVERNMENT 
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kv M. Engineer £lXQm.j Ua Tiie Cemrot a£ftrk«un£ Co., of India, .Ltd^ BcdnlD^r* 


Regd No B 2422 
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Introducing! 

C H. JOHNSON & SONS LTD., STOCKPORT. ENGLAND. 


Manufacturers of: 


SELF-CONTAJN£D POWER RAMMERS 
PATENT DIESEL PILE DRIVERS 
SELF-CONTAINED CENTRIFUGAL PUMPS . 

SELF-CONTAINED AIR BLOWERS AND AIR EXTRACTORS 

AIR COMPRESSORS 

COMPRESSED AIR TOOLS 

CONCRETE VIBRATORS 

CONCRETE ROAD SURFACING MACHINES 

Vibrating tabls 

VIBRATING COMPACTORS FOR FOOD & CHEMICAL INDUSTRIES 

CONTRACTORS' PORTABLE EXTEND NG CRANES 

BUILDERS HOISTS 

PIPE LAYING WINCHES 

TIMBER DRAWERS 

WAGON AND TRUCK LOADERS 

PORTABLE AND FIXED CONVEYORS OF ALL TYPES 

ELEVATORS 

SCREENS. VIBRATING AND ROTARY. F.xed ,ind Portable 
AUTOMATIC FEEDING HOPPERS 

&c. &c. See 




Please address your enquiries to: 

KILLICK, NIXON & CO., 

Impart Agency Department, 

HOME. STREET, FORT, BOMBAY. 


SOLE SEUINC AGENTS FOR INDIA 


IndiAii Cttitcreto jMrnal 


JnM iSOit 194A 


THE 


D i% ^ THAT BEST WITHSTAND THE WEAR ft TEAR OF 

1% Vnr ^ MODERN TRAFFIC ft REQUIRE THE LEAST ATTENTION 


CONCRETE 


reinforced with 



WELDED FABRIC 

FIRST COST IS LAST COST 

# 

Indian Cement * Indian Steel 


NEATLY & GRESHAM 

■■■»■■■■■■■■■■■■■■■■■■» L I M I T E D 

(it4CORPORATED IN ENGLAND) 

CALCUTTA • BOMBAY MADRAS • LAHORE 


HEIHfORCEO CONCRETE WttL TAKE THE HEAVY TRAFFIC 



|»dlliin Cancreie JMunsal 


June 15<li. 194S 


GRAVEL SCR£EDING 


RU8ERQI0 ROOFING 


(MJBEROiO COMPOUND 


RUBEROlO 

UNDERLAY 



THE RUBBROID 
BUIET'UP ROOF 


A Ri±)eroid Built-up Roof consists of two or more layers of Ruberoid underlay, 
bedded together and surfaced with either Ruberoid Standard Roofing or Ruberoid 
Astos Asbestos Roofing, It can be laid on either boarded or concrete roofs, 
whether flat, pitched or curved It is a permanent roof which will withstand 
all weather conditions. 

A screeding of gravel can be apphed to the surface where the roof is to be 
subjected to foot traffic^ or where it is necessary for the d^llection of the sun's rays. 

An attractive alternative is provided by a finishing layer of Ruberoid Slate Sur- 
faced Roofing in white, red. gieen or blue. The colours are particularly soft 
and pleasant, being formed of natural crushed slate applied to the surface 
during manufacture. 

Appointed agents in t!be principal centres undertake the fixing of jRiiberoid Built-Up 
Roofs on all types of builduigs. Estunatas will be sent on receipt of partioulazs. 

RUBEROIB ROOFINC 

2ML&NVFACTVAED BT THE RUBEROID CO. LTD., LONDON. 

Agwn: 

MADRAS; Parry & Co. Ltd., P.O, Box 12 CALCUTTA; Pltnnmer Bios. 9s Co., P*0. Bor 213$ 
COLOMBO: Hunter & Co«, P.O. Box 214 BOMBAY: Plummer Bros. & Co., F.O. Box 41S 


AECHTTECTS AND ENGINEERS ARE INVITED TO WRITE FOR A COPY OF THIS RUBEROlO 
PUBUCATIQN No. 326 ENTITLED "STANDARD SPECIFICATIONS FOR RUBEROID ROOFS,**. 




Concrete Joarnal 


Jane 1 5th, IM5 
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in the forefront of electrical progress 



The manufacture of equipment for complete industrial clectxification 
schemes has always been an important activity of the G.EC, the 
lar|;est British electrical manufacturing organisation in the Empire, 
For example, motors of all sizes, including some of the largest in 
use for driving rolling mills and winding engines, are supplying 
electric power for industry in all parts of the world. 

The experience accumulated in the days of peace prepared the 
Company for its immense task of helping to equip British industry, 
faced at the outbreak of war with manifold problems of rapid and 
phenomenal expansion, to provide, in ever-growing abundance, the 
munitions and supplies for the fighting services This must still be 
the first concern of the G.E,C 

When peace returns, ho^^cver, the big technical advances made by 
the Company in all applications of electricity, including the impor- 
tant one of electronics, will be available to all concerned with 
reconstruction in any part of the world. 


HedhifuiUitH 

Schemes 

G. H. C. Elecirififarion 
Schemes hsvc been applied 
to all industriei. including; 
Aurcrah lactones; Chcm« 
ical Works, Collieries i 
Food Factories; Cold 
Mines; Iron, Steel and 
Copper Works; Locomotive 
and Railway Carriage and 
Wagon Works, Moror Car 
Works; Ships and Ship* 
yards; Textile Mills; Oil 
Fields and Refineries; etc., 
etc. 


TUB GENERAL ELECTRIC CO., LTD., MAGNET HOUSE, KINGSWAY. LONDOM 
in India by* THE GENERAL ELECTRIC CO, < INDIA ) LTD., CALCUTTA, 
MADRAS, BOMBAY, KARACHI, LAHORE, DELHI, CAWNPORS, B/^NGALORE, COIMBATORE 
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ELEPHANT BRAND 
DUPLICATOR 


CAN BE HAD FROM: 

INDIAN PAPER SALES ASSOCIATION 

FORBES BUILDING - - FORT. BOMBAY 

ORDERS ONLY ACCEPTED 
DIRECT FROM CONSUMERS 



Rs. 3-14 

PER REAM 
(500 SHEETS) 

SIZE 81" X 13" 


THE 

TITAGHUR PAPER MILLS COMPANY, LIMITED 

THE MILLS THAT ADVERTISE THEIR PRICES 
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Cement 

Making 

Machinery 

We fpecMffiise tn /Ae manufacture ef : 

PATENT SLURRY DESICCATORS 
ROT/JIY KILNS WITH PATENT 

recuperators 

AiR~SWEPT COAL PLANTS 
COMPOUND 8 ALL-AND-T U BE 
GRINDING MILLS 
complete crushing PLANTS 
ROTARY DRYERS 
MIXERS AND AGITATORS. ETC. 

BARROW-IN-FURNESS 

ENGLAND 

All Enquiries to: 

VICKERS(INDIA)LIMITED 

13/3 STRAND ROAD, CALCUTTA 

Branch Offce: BALLARD ROAD, BOMBAY. 
Te/ephone : CAL. 4800 - BOM. 25732. 


Indian Concrete Jonntal 


JTnne 1911$ 



Bridge over theJepra River in Santhal Parganas, The arches of 60 feet clear 
span each are m plain concrete without any reinforcement. 

J. C. eAMHON LTD- 

HAMILTON HOUSE, BALLARD ESTATE, BOMBAY 
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for every 
electrical purpose 

CALLENDER’S CABLE & 
CONSTRUCTION COm LTD. 

( tIVCORPOftATeD m EMeLANO } 

\The Liability of the Members is Limited.) 

I Home Street, Fort, - - BOMBAY. 
28, Pollock House, - CALCUTTA. 


Branch Ofpces : 

MADRAS, LAHORE. NEW DELH». FYZABAD, 
SECUNDERABAD, AHMEDABAD, QUILON. 
KARACHI & COLOMBO. 


mly ^ 


Your Sanitary & Water Supply 

m 

Consult : 

Hindusthan Plumbers 
& Traders Ltd. 

I (with which Hindusthan Traders ts amalgamated) 

Sanitary Engineers, Contractors 
and 

Tube-well Borers. 


34, Strand Road, 

Phone : Cal. 1976 


CALCUTTA. 

Gram : ‘Eiclitee* 



Jnne 15ith^ 1045 



AU communications rtgardin^ ^itonal matter ahould be addrtsted to the Ethtor and oR thoee 
pertaining fo Advertuemenis to the Manager, The Indian Concrete JournoJV 20, Hamam 
Street^ Fort, Bombay. 
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ContrihutionH to Journal and phot<^raphs for reproduction are invited and all those 
accepted WiU be ptud for All such eontnbuuans and photographs must be accompanied by a 
stumped addressed envelope, oAeiwise tiieir return, i/ not accept^, cannot be guaranteed 
Name q/* the vtetos, expressed m this Journal, should considered as necessarily those of The 
Concrete Assocuitaon ^ India or The Cement Marketing Co, of India Ltd 
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American anil BxitiBh cogiaeam and conriracUMi egttlpm^ woxk (ogelber in 
remoTing battle debris from Naplee, foxoshadowiiig a post-inYaeibn task that w01 
be dsplloated bt maajr other European eitiea during 1945, 

MESSRS. E, BOYDELL & CO. LTD. 

The above pase is reproduced by courtesy of the publishers, exactly as it appeared In a recent edition of the American periodical 
*‘Engmeefin£ News Record/' The machine in the foreground Is. of course, a MUIR-HILL DUMPER. 

E. BOTDELL & CO. LTD., MANCHESTER 16, ENGLAND 

AND AT WOOD STREET. P. O. BOX B04, KARACHI. 

RBCaONAL MAHAGER FOR miSIA AND THE FAR EAST, S. B. WAUOBR, F. O. SOX S04, KARACa. 




CDlTCf^lAL NOVS & N€TE$ 

TRANSPORT AFTER THE WAR 



H'a pubhshed last month the edxlortai comments made by IhghwcfVs, Bridget 
and Aerodromes** *« thetr of the 21 si March 

As ike maiiey of post-^ar transport ts vital to India wc make no apologies ior 
printing further commenii which appeared in another issue of the same pupt y 

There is no doubt that the step-motherly tvealmcni mcied out to road^ in a 
due to the loch of knowledge on the part oj the general public of the irue ^igntficafjtt of 
road transport Ilailway interests appear to be all-powerful in both coumaci, and, uhUg nu 
one can belittle the very pne work the Railways have done ut this war, t^e must coHlinuf 
to plead the cause of roads whtchj if allowed reasonably fair play, could do fio mutn o, 
even more than the railways in what we hope may ht the peacefui days ahead 


"/tIRANSPORT after the wax is the 

I subject of much debate )ust now, 
but the majority of proposals by 
persons and organisations contain railway 
apologia This is not entirely to be 
wondered at, considenng the vast raim^ 
fications oi the railways It is ci uite 
wrong to regard the railways as nothing 
more than transport agents Transport 
ia but one of a vast numlier of interests 
which, as at one tune transport mono* 
polists, they were able to develop and 
hold They are the largest hoteliers. 
hcensiKl MCtuallers, and general caterers 
in the country. They are owners of 
docks, warehouses, and they practically 
control the distribution of coal They are 
the largest purchaser? of steel, building 
materials, and commorhties oJ every 
descriptiort. Their ' Facts About the 
Radwaj^ ' publication falls far short uf 
doing justice to the vastness of their 
undertakings As we have stated, the 
railways are not purely transport agents, 
but ratiier a last trying organisation, 
and tlie largest purchasers of goods and 
malenals of all kinds in the country, in 
addition to being manufacturers of al] 
manner of goods on a huge scale The 
withdrawal of railw’ay orders would 
banlrrupt many a firm, incommode 
thousands ot others, and seriously injure 
as nianv more In short, they have a 
vice-like gnp on Bntish industry which 
they tighten or relax as it suits their 
interest Ko wonder their pobtical power 
IS so immense, and, naturally enough, it is 
to their interest to obstruct, with the 
utmost \ igour, the construction of a 
system of roads which would meet the 
requirements of moilern road traific 
They liave achieved this dominating 
position in British industry, owing to the 
fact that until recent vears they have held 
the lines of communication, which arc 
just as important m peacetime as in war 
Whenever it is proposed to erect a factory, 
those responsilde give pnonty considera- 
tion to transport facilities w'hen selecting 
the site There are, of course, many other 
factors governing the final decision, but, 
without transport, a factory is useless, 
and so, until ipiite recently, manufactur- 
ing industry has collected about railway 
centres, w^ith the disastrous results which 
the Town and Country Planning Ministry 
and town planners generally are seeking 
to remedy. 

The psychological effect of this railway 
dozEiuiance on the public is remarkable 
The public resents most things when it is 
compelled to take that which it is offered 
rather than that which it would prefer, 
but in the case of the railways the man 


in the street appears to take a pnelo in 
the railway undertaking Railway 
administration is aw’are of tiub, and. 
therefore, publishes its pamphlet ' Facts 
About the Railways ’ The railway 
travelter complains about the discomforts 
he endures, but is more pi one to excuse 
the railways than to blame them 
Alternative means of ticuel *ixe available, 
but are not allowed to develop, and only 
now are road transport organisations 
beginning to object . bat as yet no organi- 
sed propaganda has been started, and so 
objections have little w'cighi behind them 
The resentment of railway dictation 
has possibly grown mort as tiie resuK oi 
the curtailment of private motonng titan 
the multitudinous reRtnction'r on 
industrial inotormg iiave had It tnuche.-s 
the quick Harking Itack to the Railway 
(Road Transport) Act ui >'*, H is perti- 
nent to ask how nianv manufacturers of 
industrial niofors went out of bnsniess 
soon after the railways were ^ivcu powers 
to provide road transpoi I ^erv ices and the 
Road Traiusport Tom mission ers ig^o 

Road Traffic Act^ v^ere appointed to close 
the floors to new entrants ir> tiie road 
transport carrying services and to all 
intents and purposes, to refuse addifional 
‘ A ' licences to all exrej^t the r.ulwa)^:, 
which ha\e had but gestuie refiisaN ^ 
There js no need to enlarge on the due 
results of so pio-railway legislation 

We note with satis! action tliat uialor- 
ing organisations have now stiirted a 
campaign, w'hich wc trust wiH grow in 
inteiisiW, against motor taxation, which 
campaign, we claiiri, was initiated in the 
pages of this journal Paradoxical a-, it 
may '»ecm motor taxation, particularly 
the petrol duty, ib iinpodinicntal lo road 
nnjirovements, because lor one thing the 
worse the roails th<5 more devious the 
routes, and the more fre<;uciit tlie road 
blocks the greater the petrol con>.iiJuptio^i, 
and so the more liicralnt the reveniu‘ 
derived from it li ignores the fact that 
the wastage oL fuel is an additional tax on 
production There should be no tax on 
transport The petrol la\ is jiEirbcuUrly 
V icioiis, for the reason that it !\its industry 
more tlwin anj^thing cKc >icn tlie fuel 
duty was first introduced our contem- 
porary ' Motor Transpe^rt (’ Motor 
Iraction ’ in those da\s) rai-^ed objictioii 
to the taxation oi fuel lor industrial 
motonng and succeeded in obtanung a 
concession ivhich was, however, latei 
cancelled 

We come now to the question What 
has motor transport to offer as compared 
with rail transport ? E\ ery motor user 
knows its advantage as it affects him 
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personally, but there is no general 
knviwletlge icgarding its advantage' 
7 >oor-to door ilelivery is the most sahent 
feature, nhethei for jieisoas 01 goivl-^ but 
its advantages arc not tiiUy appreciided 
Jt would bc' futile iis to attempt to 
estim-iLC till, nmnbcr ol the mdhons upon 
mdlion^ of g<»ods trrtiiNporud d.ul\ , and 
in the uaiispoTt oL which motoi trTUisi>on 
elimnuttes I two handlings Wliai 
the ^ aluc of redu^,tlon ni handling 
lb IS also OJ a intignitiide it impossible 
to estimate The tune sa\ od in lran'*jnji i 
IS another oC those Jhings winch ranuol 
be estimated ui its monetary \Alue. but 
ludusinahsts tell us that in one day tU<.\ 
can tianspoTt a consign inent whs h would 
fake hve days or more by rad Vnotiun 
point the consumer i'- led actordmg to 
ins capacity to coiisuuit-- -that is he 
no longer compeiltd to provide huge 
sioragc for good** he may not letpuTc for 
days^ w'Pekb, or months, so that lie lua^ 
get the lower rates the railw'ajs offcJ 
for la 1 gc consignm cn ts The ffi m ow n tug 

its owTi iransport. or malting suitable 
arrangMiients iviUi a io*id operating ftim, 
win dcbpatcLi Ins good?, at anv time lo 
suit his ( on\ enieiic^c, and he nas roiitiol 
over the goods from tlie time tiicv leave 
hi,s premises urdil tnev reach their desti- 
nation The Vjreakages of fragile gO'Kls 
by ro<id fiTu more tiiau 75 jmr cent less 
Ihaii ]>y rail I he ioregouig arc luit just 
a tew ui the OAhaniages oi load transport 
U' CUT TMifd WLih rail but they might, 
wnh atlv aiitage, be emiinerated 111 more 
detail They are advanlagcv? which ajc 
available oven to-day, in spite of adverse 
legislation which amongst other things 
intioduced speed hmils nccessitaied l>\ 
road defects, such as tli* ir tortuiHis 
Windings, aarrowmess, bad hgluiag, aiirl 
other things How niuih inorf* then, 
could all the advantages road transiiort 
offers t>o imprint'd and converted into 1 
ling lily iiafional assei if ttic roada were 
sCK utifacalh* desjgiuiJ and oonsti lu te I ■' 
This 15 a problem wliuh is of pirticular 
inteicst and impoilaiice ai th( piesent 
time, m view of the hut that even to 
achieve the prospeiitj which was 
previous to the war' the countrv mn-d 
increase iN exports bv, at tfu’ very legist, 
fU p< r cent be>ond the 1939 figure No 
one but a fool tan under estimate the 
va]»4^'‘ of lraiis[x>rl in the tssciitiaf trade 
rcco\ci> vvhich is so vital uiid nothin'^ 
CrLii relieve tlie burden of transport so 
nnich as the provision of an adequate 
road svsfem 

r]te\tnin<rv has txiwcd and hcntpod 
far too much to this ladwav (.oliath vshi* U 
roacbcfi its peak of utility \cars ago, and 
ii.is flcgcucrateil liom the blessing it w.*s 
at one time to the mcubiis it has now’ 
become Aone like to dispense with tlic 
services of an. old and laithful Sf-rvaiit, 
!>ut there comes a time wbeu c»wmg to 
infirmity that servant should be pensioned 
ott, and, we maintam, thftt if the (;overn- 
iTUMit feels that responsibility towards tlie 
raifway.s n. should take thuit attitude 
towards tbeai leaving them to provide 
those services of wducti they are stdl 
capable and transfer other services to their 
more versatile and capable successor, " 
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CEMENT AND WAR 

(Contributed) 


D EAIrlKG first wrtli the European 
theatre of war, cement has proved 
nivaJiiable in many directions 
Prom a defensive standpoint, it has 
been used for the making of concrete — 
both plain and reinforced— for ARP 
shelters and innumerable other things 
Results have proved that reinforced 
concrete properly made is the best 
material for resistmg destruction by 
bombs It IS fireproof, and extremely 
resistant to shock of every kind Shelters 
made of this material are readily cleaned, 
and kept free from insects and vermin 
One of the great needs in fightmg bombs 
IS water, and tanks lined with concrete 
have proved in\dludble for this work 
Splinter-proof walhng has used concrete 
of every variety, and hollow- blocks have 
played an important part in this form 
of construction Then, agam, there have 
been indoor shelters, tsentry-boxes, first- 
aid posts made of concrete, both m the 
precast variety, and laid m situ. Con- 
crete pipes have also been used for shelter 
purposes. Concrete load blocks and tank 
traps were used in anti-mvasiDn defences 
Concrete spikes known as dragon’s teeth 
were used Jargeiv by the Germans in 
making their famous Siegfned Line and 
the French used thousands of tons in the 
Maginot Line Another use of concrete 
IS in slabs as bursting courses for dug-outs 
to detonate shells or bombs, thereby 
preventing them from reaclniig the 
occupants of the shelter below ground 
For the storage of explosi^e^ and other 
essential matenals concrete has pnjved 
invaluable 

On the Offensive* 

So much for defence and protection 
Let us now turn to the other war uses 


for an arniY on the offensive Perhaps 
the concrete runways and aerodromes are 
of greatest importance Thousands of 
acres of concrete have been laid for run- 
ways for the mam landing and takmg-off 
strips, many of which are well over a 
mile m length, and about 150 feet broad 
Then there are tarn strips, oa which 
planes move from their shelters to 
the runways. Concrete also plays an 
imp<Mi:ant part in aerodrome hangars, 
ob^vation towers, buildings of every 
sort in connection with aerodrome work. 

TrsnsfKirt. 

Next wo come to transport The Ufe- 
blood of modem warfare is transportation 
England and America, being separated 
by sea from the theatre of w-ar, have to 
employ ships to carry men and materials 
to the scene of xiperation. and astounding 
things were done in connection with what 
IS known as " D *■* Day Vast concrete 
floating docks were precast and towed 
to the landmg sites Concrete barges of 
every kiiid were used both for trans- 
portation and for bridging Floaung 
breakwaters were also made of this 
material Ordinary road surfaces gat 
cut up very quickly by modem war 
transport and concrete ha> proved of 
immense value both to the enemy and 
to ourseKes for the building of arterial 
and strategic roads The Reich auto- 
bahnen were renowned thioughrmt the 
world as perhaps the greatest system 
of concrete roads of all time, amd we 
now know- that these w^ere very largely 
laid out by the Nazi regime for purpos«*s 
of rapid transportahon of trooj:)** and 
materials from one front to another 
In the meantime, America s concrete 
roads, of -which there are well o\er a 


, ’’ ^ fir" 


hundred thousand miles, have been of 
the greatest value m adlowing transport 
to move freely and rapidly across the 
Continent of Amenca. Permanent docks, 
both dry and wet. have facilitated the 
embarkation and disembarkation of 
goods of every sort Piers and >etties 
of this matenai jut out into the sea m 
a thousand places, and, in every case, 
concrete proves its value in its resistance 
to salt-water and the ordinary ravages 
of time 

In actual warfare it is such things as 
gim-emplacements, piil-boxes. tank traps, 
machme-gun posts, lookout posts, all 
made of concrete, which help win the 
war Many axtides whicli wrould have 
been made of steel ha^’e been made of 
concrete and, in many cases, even the 
reinforcing steel has been saved by 
designing the concrete in mass or in arch 
construction 

Atbestof-Cement Produett. 

Cement has also played an immense 
part in asbociation with asbestos to fofnn 
asbestos -commit products in infinite varie- 
ties It IS used m all kinds of roofing, 
both flat and curved, and it is even 
adapted to tlie Nissan type of hut for 
militsuT}' and other housing It is light, 
of low conductivity and comparatively 
cheap Tc^ replace steel tubes, asbestos- 
cement pipes have lietn used w-ith iipeciatl 
fittings to fijrtn strutted trussas Light- 
weight tanks and cisterns, louvres, venti- 
iators, and portable silos, are aimnigst 
its many uset>, botli m war and in peace 
In munition factorie-» enormous quanti- 
ties of cement have lieen used for the 
humble, but useful, concrete flooring, 
which IS TKfW practically' universal, owing 
to the edi^e with which it can be kept 
clean 

itidian Cement. 

Practically everything that has been 
mentioned in connertion with the ivar in 
Europe, applies, as far as cement is 
concerned, to the Eastern war, Indian 
cement being no whit belund its European 
prototype Xast quantities are being 
iis?>J for aenxlrt>mes, runways and strate- 
gic roads, god owns, sheds of every kind, 
acrodiome hangars, storage tanl^, etc 
Tn India, enornioits lengths of Hume pipe 
have been used tor war purposes The 
Hume pipe prcK-je^KN consists of spinning 
concrete mside a mould, so that the 
centrifugal action makes the resulting 
mixture extremely dense, driving off aU 
but the necessary amount of water to 
make g^iod concrete These pipes are 
used not oiUv for carrying water, 
but even sewage, where thrs is not too 
concentrated 

Tiles m every shape and size have also 
been laul for floors, dados, and walls of 
rooms, cUnic'«. hospitals, etc Owing to 
the enormous requirements of cement m 
war-iime, the civd market has necessarily 
had to be starved, but it is hoped that, 
-with the return of normal tunes, this 
c-ement vacuum wiU be filled, and the new 
uses shown to us by war wiU be of vital 
importance in the building up of peaceful 
reconstructioai. The exteu'uve damage, 
which has been done by shells, bombs, 
and tanksi. will have to be repau^ some* 
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K^nforced Concrete Is the ideal construction for wharves 


how, and there is not Ibe slightest doubt 
but that cement and asbesto— cement will 
both plaj a very important pari 


Po«t-war Prospects^ 

WUoii peace agam returns cement will 
ha\'e great national importance, being. 


as it is* one of the few commodities that 
can enter into practically every scheme 
of the national programme of rehabilita- 
tion and development, assisting to make 
better coniniumcations, more sanitary 
and healtliful village units, and better 
hotting for this agncultunsts 

One of the things the war has taught 
us IS 1o use cement ni siabi Using or 
cousoinlatiTig soil, and, hero, there us a 
great future in cifiiiiecuon with Indian 
rural highways, but, in onler to make 
sod stabilisatn'n vi hundred per cent- 
useful, we must try and '.idMitute pneu- 
mafic tvreb for iron wheels uii Uie mdlions 
of Imllock carts which, to-day, by ripping 
up our roads, are wasting crorcs of rupees 
annually. 

Ihe ^ment industry of India is fully 
aljv^c to the immense demands tliat will 
be made on it when a w'orlti at peace 
resumes its normal avocation^ 

Few people reci^I^e tliat, mchidmg 
transport of coal and cement, one hm 
of cement needs the best part of half a 
toil of coat Ihrsfc, coal has to lie used 
in the locomotive which draws the coal 
from the mine to the factory, olteii seveial 
thousands of miles , then/ coal dust has 
to be Used for c.alcining the mixture of 
limestone and clay to cUnkcr, after 
vvhich coal is used to make the steam to 
drive the alternators which give tlie power 
to the works, them more c<vai has to be 
Used to take tlie eement to wherever it is 
needed Ev'cry ton of ix’inent needs 20 
jute bag tontainers, and more coal is 
needed to t^rrv the jute bags So we arc 
inclined to call «„oa) the bottleneck, but 
the real bciltleueck lies in the difficulty 
of geltinji Jcibour tt» win the roal cheaply 
and this bottleneck must be opened out 
befoie cheap cement can possibly be 
made available \\^hen tho cement is 
delivcied to the site where it is to be 
used, more labom is requirtxl to mix it 
With stone, sand and whaler Expert 
supervisors musl Iw employed to see 
that the pioportions aie corrett and 
that the ingiMients are clean Cement 
Will not stick to dirt 

^''Carpenters an* required to build the 
moulds or foim-, into which the concrete 
IS pourtni and, Iinalh\ large gangs of 
women coolies are employed m curing tlie 
concrete to prevent the hot siiu uf India 
drying it out too quickly 

Tlius we see that cement helps industry 
in alirost every direction* and tliaiikful 
we ought to be that India can make not 
only all tlie cement she requircfa but 
the standard is equal to the highest lu 
tiie world. — {IViih acknowledgments to 
'* Commerce ", Bombay ) 



The dear-span concrete construaion was developed for use In cfie erection of this Dutch 

harn in South Wales. 


CONTRIBUTIONS 


Articles and photographs suitable for publication in The Indian 
Concrete Journal are always welcome, and those that are accepted, 
will be paid for at our standard rates. 
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MISCELLANEOUS CONCRETE PRODUCTS 



The illustrauons m turn show cycle stands, tadway huts, mat^ole cover, 
traffic guides, ablution bench, wotk bench, machine stand, shelving and 
bus shelter. 
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PHYSICAL PROPERTIES OF CEMENTS 

PART I. 

Mechanical Analyses of Cements 

By AMAR NATH PURI, BALWANT RAI and D. D. VOHRA, Punjab Univcr^y Institute of Chemistry, Lahore. 


T he effect of the nature of ^anuLar 
structure ot\ the strength of cement 
has not been studied extensively 
Untal recently it was generalK acceptetl 
without any experimental proof that 
extremely fine grinding would great! v 
improve the strength of the cement It 
has recently been shown* that the 
strength of cements is also reduced when 
the grinding is extremely fine There ls 
actually an optimum state when the 
. cement strength is the maximum Tins 
IS supposed to be due to the fact that 
hardening of cements is brought about 
by the slinnkage of a geJ-niass resulting 
from “ Intexnad Absorption ’ Two 
conditions, therefore, are operating, 
namely the formation of the gel absi>4ted 
by fine grinding and the slinnkage of the 
gel -mass brought about by the coaise 
grams of cem«it that are embedded m the 
gel Tliese two opposing conditions set 
a limit to the fineness of grinding leading 
to increase m strength It is clear, 
therefore, that an accurate knowledge 
of the meclianical analysis of cements 
should prove of great importance for tlie 
development of high-strength cements 
No satisfactory metJio<f has been dis- 
covered so far for the purpose Sieves 
do not carry us much beyond o 02 mm 
diameter even with the finest mesh 
Air elutnators have never prove<l suitable 
for precision work though for approxuiial r 
analysis they are sometime> useful 
Other methods would be suitable provid- 
ed we use alcohol or kerosene oil as the 
sedimenting liquid A scdinientatiort ap- 
paratus using alcohol as the sedimenting 
liquid has been described by Kuhi and 
Oiernm (loc cit) 

The apparatus consists of a !ong tube 
filled with alcohol, in the uppermost 
layer of which the sample of cement l-j 
thoroughly dispersed and allowed to fall 
freely In order to collect and measure 
the individual fractions, a discharge 
arrangement is used on the pnnciple of a 
slowly flowing stream of alcohol issuing 
in drops from the tube This stream 
carries out of the apparatus partules 
which have reached the bottom of the 
tube and are collected 111 a senes of fi.ltei’s 
disposed on a rotating stand beneath the 
apparatus A novel feature of the sedi- 
menting cylinder is the leinperature 
gradient winch is established by heating 
electrically different portions of 1 he 
cylinder This us suppo'icd to compen- 
sate for the density gradient established 
by the cemail suspension which otJier- 
■wise smlcs as a w'hole Ihere appear to 
be two serious defects about tins instru- 
menl^ namely the slowly moving stream 
of alcohol 2ind the temperature gradient 
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XI inch xui] set convection currents The 
authors hav'e not given much tonvnncing 
data to show the w'orking ctf tins apparatus. 
As already pointed out, the choice of 
ordinary sediracntation methods familiar 
to soil workers is restricted by the fact 
that water cannot be used as a sorhment- 
ing liquid We can, how>’e\ er, follow 
two hues of attack (ni the use of liquids 
other than water, (/q the pre-treattnent of 
cement which will render it inactive 
towards wato The object of thes paper 
IS to describe the development of methods 
falling under these calegone*. 

Four samples of cements xvore used for 
the purposes of this investigation 

Ujc of Sedimenting Liquidt other than 
Water. 

Tlir following liquids w<n:c used 

Keio-ene oil. Benzene and Alccihol, 
I^^^^loles of diameter 002 to 06 min 
were determined b> the pipette method 
Co3r>er fractions w’^ere dctoimiucNl in the 
Pun Siltomcter-f which consi«its of a long 
tube filled with w^ater or tlie appropiiate 
liquid, the sample to be analysed is 
dropjied in this tube and ajs particles of 
different sizes fall with different velociuos 
tliey are colWtcid m diflercMt boxes wluch 
move in position at predelermineii inter- 
vals of time The various fractions arc 
Uius separated according lo their settling 
velocities and the approjirutfo diameters 
arc assigned in accordance with the well 
known Stokes Law 



where V = Rate of fall in centimeters 
per second 

5 — Density of falling particlcv, 
5 ' - Density of liquid 
fi ~~ Viscosity of Injuid 
f - Radius of the jiarhcle and 
g -- grd\'itationaI consbint 
In order to apply btixkes' law to the 
mechanical analysis of ceiucnt-s iii the 
\anous liquids, density of cement samples 
and densities of \anous hqunU well as 
their \Tscosities had to be deternuned and 
are given below — 

Density of Cements 

•sample No i - 2 ui2 

, No 2-2 

,, No 3-2 005 

, No f - i 0^1 

Mean 2 912 


The mean value was taken for all 
calculations nf the Tate of fall of paTticles 
of various sizes 
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The determination of the alxne tons 
tantb were made at the pre\,Li)m« icni- 
jieraturc’, and the niLchamcal diialv^e^ 
were done at tlie scime teinperatiiro 
Variations of temperature liie older 
of ;r ti'C vxill not .irieit the rwull" 
appreciably, tliongli for \crv accur.ile 
work temjieiatnre lorrectioiis luitst be 
applied 

ITie time of setlliiig of cemenl particles 
of X ani>ii> si7c>» m /lifierent lupiids 
through a disUiice of 10 Lin as taicidaied 
from Stocked law arc gueii beloxv 
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SinulaTly the si/es of f>aitii!i’s lallnig 
in different liovf-. of the Ehin SillonieUr 
after 'xanoiis preilotermined intervals of 
time were call ulated and are gi\cn below 
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The results of mechmcal analyses of all 
the four cements in the four liquids axe 
given m Table 3, and tliose obtained m 
case of one of the samples are plotted in 
Fig. I 

These results show that the mechanical 
anal^-sis in kerosene oil represents the 
coarsest aggregation, benzene comes next 
Alcohol give the disiiJtegration 

and may be that it represents the true 
state of aggregation as it exists in the 
powdered cement The results are not 
reliable m the case of water aiul are given 


by way of companson As a matter of ^ 
fact cement particles soon form hj^ates 
with water, swell up and coalesce with 
other particles and their rate of settling 
increases It is seen that ' od mm 
particles have nearly the same summation 
percentages in water as well alcohol 
but as far as finer particles are concerned > 
the deviationa become considerable This 
is because with the increase in time of 
contact of cement vpith water, there is a 
greater coalescence of finer particles which 
behave as coarser fractions. 


The primary particles in all disperse 
systems have a tendency to form aggre-^ 
gates or compound particles Such 
ag^egates or compound particles arc 
quite common m the case of soikand their 
breakdown to ultimate units is the mam 
object of all prelmuTiary treatments for 
their mechani^ analysis. This object 
in the case of soils can be achieved eatber 
by chemical or mechanical means. Of 
the purely mechamcal methods shaking 
with a quantity of coarse sand has been 
advocated m a" recent paper by Phn and 
co-wotkers* This method has certain 
advantages over others in the case of soils 
and it was felt that this prehmmary 
treatment would result in the breakdown 
of the aggregates in the case of cements 
as well C^ent No 4 was selected fof 
thi*. purpose 10 gms of cement were 
shaken for 14 hours with 50 gms of coarse 
sand (r 5 mra diameter) in vanous 
hquids including water The resutls aie 
given m Table IV, and plotted in Fig 2 

A comparison between Tables III and 
IV will show that dispersion with sand 
has resulted ui the production of a larger 
percentage of finer fractions in every 
case It has been shown m the case of 
soils that dispersion with the help of 
sand does not result tn the production of 
any particles that were not ^ready there 
In other words it does not result m riie 
breakilown of the primary units and only 
helps in the dispersion of the secondary 
aggregates It would seem therefore 
tliat some sort of mechamcal aid to dis> 
persson would be required when analysing 
cements in the vanous hquids Another 
interesting point that emerges from tliese 
results IS that cement can be mechanically 
analysed in water provided it is dispersed 
by shaking with 5 times the weight of 
coarse sand for 24 hours These results 
will bo referred to again in the next 
section 

•Piin. A N IVibh iHal awi Balwant Rai j^4, 

MecTsJtuK'al MrtbfwH of P.tr^Tsii'^a ” Ind Art, 

^1 » 



TABLE in 

MfCHAVICAI. AvaJ^-SIS of DlFl'ERFVr CCMENT SaMI^I-ES TN mFFEftl'NT LIQT IPS 


Sttwfftati m he ee^tfa^es of (yaritJe^ of various sn different 



1 

1 ! 

1 *002 1 

^004 

[ 1 

•ooO 1 

1 1 
ooS ’ 

i 

01 

02 ' 

; 04 1 

f 06 

! 08 j 

1 ' 

15 

18 i 

20 

j-.iquia. ' 

i 

' miu 1 
; ( 

1 inm ^ 

J mm ' 

mm 1 

i Tum 

mm 

1 mm ■ 

1 1 

1 mm 

1 

1 mm. j 
1 

1 mm j 

mm 

i 

mm 1 

mm 


fWAter . 

1 

Nil , 

1 

1 Nil 

1 ' 

! -2 1 

! i 

1 40' 

! ^ 5 , 


1 ! 

35 5 1 

88 5 ■ 

! TOO 0 





C ement 

JK Oil. 

Nil 

> Nil 

i 0 25 

■ « 75 

1-6 

4 ^ 

19-0 1 

47 5 

95 9 

ofi 4 


100 0 


Ko I 

) BLii 7 .ene 

Nil j 

[ Nil 

" 5 

» 5 

3 4 

lb 

41 5 ; 

59' 3 

02 0 

Q 7 s 

98 ‘ i 

99 '4 

100 0 


Alcohol ; 

j 0 j 

I 2 0 

11*2 

, 13 5 1 

21 0 1 

4h i 

71 5 : 

86 0 1 

93 4 

100*0 1 





f Water 

KU 1 

[ 

: Nil 

I'M 

'45! 

5 4 

Ti A 

35 0 

89 5 

loo t> 





Cement 

; K Oil . 

Njl ! 

1 Nil 

' Nil 

i 05! 

I 5 

3 '« 

12 I 

47 4 

91 9 

<>6 b 1 

08*7 

loo 0 


No 2 


Nd 1 

1 Nil 


1 1 -o 1 

4 5 

12 2 

40 5 

63 

91 5 


08*1 

99 5 

T 00*0 


Alcohol 

Nil 

3 5 

1 7 5 J 

f 10 4 

20 0 

1 

45 5 

71*0 

85 2 

1 

93 9 

99 '^ 

100 0 




f Water 

' Nil 

1*0 

2 

6-0 

7 5 

16 8 

34*3 

86-5 1 

too 0 


, . 



Cement 

* K Od 

Kd 

Nil 

0 2 i 

1 25 

I'Ub 

4 0 

24 2 

65’ 2 

95'4 

97 2 1 

98 ■) 1 

iort*o 

. 

No 3 

1 Benyene 

Nil 

.Vii 

1 0 1 

I 5 

5 t> 

T 5 4 

42 • 0 

65 5 

K8*o 

95 I 

«8 3 1 

99 7 

100 0 


Alcohol 

2 5 

4 <•> 

1 12 I ■ 

14*0 

23 4 

44 » 

73 2 

S8 5 

00*o 

99 8 

100 t> 

* 



f Water . 

Nil 


2 *T ! 

4’2 

S *5 

14 Q 

45'0 

94*0 

tOO'O 

. 




Cenitnt 

J K CAK 

Nil 

1 Nil 

Nd 

0 25 

1*25 I 

3 5 

20‘0 

59 5 

95*6 

97'6 

99 2 

100 0 


No 4 

1 Benzene 

Nil 

1 Nil 

Nil 

1*0 

2*5 

II 5 

38*2 

b 3 9 1 

92*5 

97*5 

98 9 




Akoliol - 

I 5 

i 

6-0 i 

9-4 

M '5 

20*0 


70*4 

87*0 

j 

92 9 

96-7 i 

1 

IQO*cr 

i 

1 rao*Q 

- 


78 
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TABJ.E IV 

Mechanical Analysis oi Cement No 4 abtkr oispEKbioK in varioii^; liouios 
Summation pcwniagc:, of pariic'e^ vf i at lous :i ej 



1 

002 

004 

007 

1 

! 01 ; 

02 

1 

I 

00 


1 mm f 

1 1 

mm 

mm 

■ mm j 

mm. 

I imn 

( 

mm 

In watrr 

i i 

4 0 

10 5 

37 5 1 

44 ^ 

I 60 0 1 

^5 5 

fn akoliol 

• 7 ^ 

IT 0 ! 

I 20 8 

1 27 0 ■ 

45 7 

1 «<) 0 

05 S 

In hen^ene 

, ' 

if f 1 

' 4 5 

[ 6*8 1 


■ 47 ^ j 

1 75*5 

In K. Oil 

1 Nil 1 

« 5 

3 *^ 

i 5 ' 

22 1 

1 47 0 1 

1 78 a 


TABLE V. 

Mechanical Analysts oi« Cemen r No 4 \ftrii dispersion in Water for \ arious interv als 

OF HME. 

SummaiwH f'CJceAiage'y of pattula ofvartons vice; 


1 

Time for Disiier'isioiL j 

1 1 

002 ; 
ram 1 

1 ^ 

l 

I 0^4 i 

1 mm 

007 

mm. 

( 

i ’Ol j 

; mm 1 

i 1 

1 rif2 

mni 

1 1 

^1 1 
1 mni 

1 

1 -06 

' mm, 

1 

For 12 hrs. 

1 ! 

28' 

3 

! li 6 i 

22 3 

! 34 7 i 

i '.)4 3 

» -M .. * 

\ 

' J 

4 . 

10 5 

i 5 . 

, 44 1 

' IiO (t 

' 5 

» 36 


3 5 1 

15 6 

( 32 0 

1 48 

. <12 ^ 

1 3 

48 .. 


4 5 ; 

1 

! 15 0 

i 

j 33 5 I 

47 “’J 

i ! 

1 kA> 0 


(2) IPreI*mlnarjf treatment of Cement 
to render It imctilYe towards water. 

The changes that take place m cement 
on coming m contact with water are well 
known They result in the aggregation 
of prmiaxy particles winch tanoot be 
broken down again The fir^t hue of 
attack on this problem was to allow the 
water to act on particles when thw 
are already m a state of violent agitation 


so that indivnlnal particle^ have no tune 
to coalesce with one anoihor This i*, 
allowed to continue until the hydration 
IS complete and the particles can no 
longer aggregate when the mechamcal 
analysis can be done at leisure without 
fear of the particles forming aggregates 
This object can be attained by shaking 
the cement contnuiousiy for 'Z\ hours 
with coarse sand or by boiling cement with 


water when the Moltait agilation pro- 
duced by Ixuluig keeps the particles 
apart After Ixidntg Itie cement can be 
analysed meuhaincalK in the usual wa^-. 
bhdkiUg wnth coarse hAV.<\ has ^ilreadv 
Ixjeu referreil to and has been show n to be 
very effective in the ciise of ceiiunit Ko 4 
Other ccnieiils were analysed in a sirndiir 
way " TJic results aic given m Table V}. 
ICifecl of Unic of sViakiug w'as also sludiwl 
and it was found that the mmiiuum lime 
of shaking is 24 hours after which there 
is ver\' bttle mcieaso m percentage of the 
finer fracrroijs ^ Table j 

Violent slimng oi cement No 4 m 
water for diftoreni iatcr\Mls of firne by 
means of a mcchaimalU rotating stirrer 
was also^tried as a po^^sibie method of 
dispersion Tlic results arc gi\ en m 
Tabic \T[I Tt will btj seen that this 
nearly as effective as shaJuiig w^th coarse 
sand 


with Water. 

Iknhng w'lth water obviously is similar 
to shaking, with the difference that 
hydration might be brought about in a 
sliorier tune Water was kept boiling 
Vigorously and cement was added in 
small quantities {nearly half a gram 
at a time; Boding was conliriucd 
for varying lengths of time from 30 
minutes to 10 hours 

The rc'bults given in Table VIII show 
that 6-8 hours boihng gives the maximum 
percentage of finer fractions A compar- 
ison of Table V with la!>le VTff shows 
that 5-6 hours boding is almost equiva- 
lent to 4-30 hours shaking wiUi Siind 

Cement contains about fH> per cent, hme 
and if an attempt is made to disperse it 
in water we get what in effect is a saturat- 
ed solution of lime The flocculating 
effect of calcium ions is well known and 
besides the aggregation prwluced by 
hydration, a Urge jiercentdge r>{ the finer 
fractions appear coarse on account of 
flocculation It appeared that perhaps 
both the hydiation and flocculation 
could he prevented if a part or the wliolc 
of lirrie could be precipitatixl as oxalate 
or carbonate Increasing amounts of 
oxahe acid wxre added to cement hlo 4 
to neutralue increasing amounts of hme 
and the mechanical analysis was don*!: 
with the pipette method as usual The 
results given in Table IX show that when 
30-40 per cent of Ume (practically 50 
per cent of the total lime) lias been ren- 
dered inactive, the disj^ersion is at ils 
maximum The precipitation of hme 
could also be brought about by the addi- 
tion of CO 2 in nr anotiiei. 

CO a gas was passenl Uirough cement sus- 
pended m water and held in a sintered 
glass funnel The rapid passage of COj in 
minute bubbles through the |K>roiis tlisc 
kept the < cmierit particles in violent agda- 
Uon as it was ui the case of Ixjihng. It 
will be seen from T?tl>lr X that even two 
hours treat mem with tOg has not pio- 
duced much effect and the merlianical 
analysis is the same as m water without 
any treatment 

PreKmtnafy Treatment of Cement 
with water repelientau 

Another line of attack on the problem 
of reudenng cement inactive towards 


Smmrmmi 


water is to coat tixe particles ^h. a 
substance like kerosene oil or wa^ that 
would. fi^eez* '* the partidea in 1feo»r 
patucal state of aggregation and render 
further ingress of water impossible. In 

3 prclnmnar>» exanuttation kerosene ml 
was found to have no efiect, the mecbar' 
meal analysis of cement m vraAer was 
the sam« after wettnig: with kerosene od 
as without it (Tab^e Xl|. 

A sample of cement was next treated 
with iijcteasing amounts of wax dissolved 
m bensene (5 c c, of the solution of vary- 
ing concentrations were used for 10 gngts 
of the sample) On the evaporatson of 
benzene a thin coatutg of wax was left 
on the particles The resuHs given in 
Table XI and plottefi in Fig 3 show Shat 

4 per cent paraffin wax sirfufloii gives 
the same fitate of aggregation as in kero- 
sene oil Similar results were obtained 
with cements 2, 3 and 4. ^ results of 
which are inciuded in Talrfe XII. 

It is clear from these results that 
treatment with 4 per cent, solution of 
paraffin wax in benrene preserves the 
state of a^rcgatiou of cement aa it 
exists in the dry state and which is also 
chained by analysis of the untreated 
cement using kertoseoe oii as the sedi- 
menting Kqu^. 

A careful perusal of the results of 
mechanical analysis discussed in the 
foregcung bnngs out the interesting fiaK:t 
that the values fall under two groups, 
namely those obtained with non-polar 
hquids like kerosene oil (Table III) and 
also by coating with par^s wax (Table 
XU) and those obtained m water or 
alcohol In the former about 40 x>er cent 
of the particles are coarser than *06 mm 
whereas m the latter not more than 10 
to 12 per cent fall in that category. 

Dispersion of cement m water and 
£dcohol, therefore, results in a greater 
disintegration of thp compound particles 
than m non polar liquids whidi are not 
able to overcome tiae cohesive forces 
between the particles forming aggregates. 

Mechanical anaiyas of any mixture of 
particles of vanoas sixes can be referred 
to as Aggregate Mechanical Analysis 
and Ultimate Mechanical Analysis " 
The former refers to sizes as they exist 
in the solid state including the com- 
pound particles as sin^ units, the latter 
to ultimate sizes when all ih^ aggregates 
and compound particles are "broken dewn 
to pninary umts. Mechanical analysis 
in non polar liquids like k^oe^ene oil and 
benzene or after treatment mth paraffin 
wax refers to Aggregate analysis, 
whereas mechanical anMy^ m water 
after suitable treatment for disintegra- 
tion must refer to " Ultimate analysis. 
As to whidi of tiiese two is hkely to be 
of greater use in the practical inteipreta- 
Uon of other property of cement » 
more than what can be guessed at fhe 
moment As a hrst ap|Uxndmatioii 
the “ Uhiraate " mechaim^ analysis 
must probably in the long run prove of 
greatfx fundamental importance than 
the "Aggregate" analysis, tbpogh ^be 
latter may have its use m comparing the 
results wrth *’ sieve “ analy^ whldi has 
been so far the standard mei^aid of 
expressing the percentage of pn^efes of 
various sizes in chbAents. 




’TABLE 1 /r' ' ■' , . ■ 

MxcBAKicaib Analysis OF OiatSJPts AFtim IpjRPXiwwtm IN WxtKB, 



-'OO!? 

' nim» 

♦004 

mm. 

mm. 

'01 

mm 

1 mm. 

-04 ' 

, mm* 1 

mm. 

Cement No. x , , 


2*3 

10^8 I 


43-0 1 

' ■ 59 *^ j 


Cement No. a 

Nil . 

48 

9 b i 


45-6 ; 

«**4 1 

■ \ 


Cement Na 3 ^ . 

Nil < 

5*3 

11 '* ; 

3^‘5 

46 - 8 - 



Cement No 4 , . . ’ 

m 

4-0 

10 5 

j 


■ 





MBcuANicAt Analysis of C&memt No, 4 aptkr vecraijical von 

intervals OF TCatX 

&j MrtOHS 


Tune of mechanical ! 
stilting. 1 

‘002 

mm. 

[ 

1 >004 
mm< 

■•007 1 

mm. ' i 

i 

•01 

mm. 

^ -02 
[ tnm 

1 

■ 

'06 

mm*. 

! 

8 hours . . 

i 

Nil 

2-7 

.'i * 

*2 S 

[ 4<-4 ' 

68-1 i 

95^5 

X2 hours 

Nil 

*'3 J 

S '5 i 

*3 0 

1 1 



20 hours 

Nil 

2 5 1 

8 0 i 

23-5 

4 S '9 1 

' 69 0 ! 

90-9 

30 hours . . 

Nd 

2 0 j 

9*0 j 

25 i 

I 4 -. 1 

67-3 j 

loo-b 



Mrcharical Analysos of C&mxrt No. 4 after jBoiung for mraxmcNT rNTXRVALs or Tiifit- 
S^iffmation pcrceitt^^ej oj tnn&us parttehr^ 


1 

Time of Boihiig. j 

• 0 ( 5 Z 

mm. ^ 

*004 

mm. 

•007 

mm. 

•or 

maL 

•02 

mm. 

mm. 

•e6 

■ 

i bow - w 

1 hour 

2 hours 

3 hours , . " . 

5 hpQr 3 .. .. 

6 hotOB . « " . .j 

.8 hoots 

in hours .> , . . . . .1 

Nil 

Nil 

xa 

.Nil 

. \ 

4*5 .1 

ys 

. 4*0 

4 * 5 ^ 
8-0 
’ S 0 - 4 f 
■ it*0- 

5 $ 

«-o 

] 

■ 12^3 ■ 

vJ 3‘-4 

30 : 3 - 

39 *st 

32'0 

: 

• 3 JC -25 

■ ^ 

: 





tnth* 1 S€II 


‘ TX\ 

ijap^GlsieC^ ASTIEU IKEUSVW DJiFSBiaSSj''-3PpKCENTAG£BS OF XJftfc 

r - ' ^ WJTH OXAHC Aci». 


SfiMmakon perefHUfges of i«natf& 


" After refnevtag. 

‘ 

*002 

XD1B. 

: 

-004 

mm 

— 

007 • 

miB. 

‘Ol 

mm 

1 

I -tu 

j mm 

1 

' 

04 

mm 

mm. 

«% « 0*0 


Nil 

I 0 

4-8 

9 3 


3^»*4 

07 0 

<3l CaO 


Kil 


<5 1 

10 2 

! ts 4 



2r%% of Cat) 

. . . * 

Ntl 1 

1 1*0 

1 54 ] 


\ i 

i 72 0 

U 7 2 

3 o%oft;jsO 

• » « ■- 

m 

2'1 

’ 5*8 

14^0 

' fifi*4 1 

1 81 6 

968 

39% QfCaO 


Nil 


1 7'2 

IS*7 

1 66 0 1 

i 81 0 

' 97 3 

4 «% OfCSvO 


Nil 

1 4-5 

6 S 

13 8 

} i 

80 5 

' 97*7 

fi|B% of CoO 

. r 

Krf 1 

5 ^ : 

: 7*4 

150 

t H 9 

8 t*j 

. <X> 9 


TABLE X, 

WBCV^l^CAl. Al^AtVSie tnp CBXmKF No 4 after FAESIKG CO^ FOI?^ DJIIFERENT IJirERVALS 

OF TIME 


SwHMiUfon ptrceniagsi of different paHuUs, 


After passing for * 

- 

•002 

mm. 

‘004 

mm. 

*007 

mm. 

-o. 

mm 

•02 

mm. 

04 

nira 

•06 

mm. 

f hour 

Kff 

I 1 0 1 

3*9 i 

1 * 0*4 

1 22*8 

43 5 

05*5 

I hour 

Nil 1 

0 5 1 

45 

j 11 2 

1 5 

45 0 

95 

2 hours . . . . * •; 

Nil ] 

] 

1 1 -5 1 

1 i 

4 2 

' 11 8 

1 »5 

' 46 1 

« 5*5 


TABLE XI 

IWechakical AJSAi-yssfe of Cement No, 4 after wetting it with oil a no coating with 

OIFFISRENT % SOLUTIONS OF paraffin WAX IN SENZENF, 


Summ&tvM percentages of ^ariom particles 


. 

•002 

ram. 

*004 

ram. 

* ’ ! 

1 ‘007 1 

> mm. 4 

1 1 

•01 I 

mm 1 
{ 

*02 i 

mm, 1 

) 

04 

mra 

06 

mra. 

In water 

Nil 

1*5 

\ 1 

; 3-1 

S -5 1 

14-9 1 

45 0 

94*0 

Xn kerosene oil 

Nil 

Nil 

• 01! 

1*25 1 

3*5 ; 

20 0 

59-5 

After wetting with K. oil 
Coating with 

5% wax solution 

Nil 

1'4 

I 3 7 1 7^0 ( 

Aggregate was formed 

^ 1*5 ; 

1 

49*5 

91*3 

4 - 5 % H 

Nil 

Nil 

] 0*25 1 

1-5 ( 

4*5 ; 

10 •} 

1 3»-5 

4-0% 

Nil 

Nil 

i 0*2 1 

3*0 ! 

5 5 ' 

J 9 5 

1 53 0 


Nil 

Nil 

1 

5*5 . 

10*25 1 

32 5 

f 00 0 

**o% 

Nil 

I *0 

i i 

*> 5 ! 

J 

15’0 i 

405 , 

1 '78 5 


TABLE Xn. 

^[xcHANicAL Analysis of different cements after giving them a coating of 4% wax 

SOLUTIONS. 


SnnnnttHoft percmtage-s of vartous pariicUs 


Sample of Cement. 

•002 

xnm. 

*004 

mm. 

•007 

mm 

•01 

mm 

*02 

ram 

•04 

mm. 

-06 

ram. 

Sample No. i 


Nil 

Nd ; 

0 75 

2 25 

7*0 

; 21 25 

55*5 

Sample Noi 2 


Nd 

Nd ! 

2*1 

3*0 

7-5 

' 23*5 

54 0 

Sample No. 3 

. . 

Nil 

Nd 1 

1*4 

4-2 

6^5 

; 285 

59 »o 

Sample No. 4 

. k 

Nd 

Nd j 

j 

0 5 

3 * 1 

5 *^ 

19 5 

1 

53 2 


TABLE XlII 

Mean dumetee of Cement samples in various uquids 


Cement No, 

Afean Diametpr 
la kerosene ml 

Mean J>iameter 
m Benzene 

Moan Biameter 
in alcohol. 

Mech. 

Aid^. 

Capillan- 

meter. 

1 

f Mcch ; 
! Anlys. j 

Capilian- ^ 
meter. | 

Mech ; 

[ Aniys. » 

i 

CapiUan- 

meter 

OemesztNb. 

Ceinettt No. 2 r : 

4 -''- *'i 

! 

0'0^76 

0*0618 

o*oS 3 fi 

0*0555 

0*0593 

0''0604 

0*05^ 

* 0*0376 

0*0482 

0*0478 

0-0514 

0*0^ 

i 0*0472 . 
[ 0*0458 

1 0*0482 
0-0453 , ; 

1 

0*0312 

0 0308 

0 0299 
0*0306 

0 0310 
0*0305 

0 03007 
0*0303 


m 


Exprcssuig th^ resuits of meclEftmcaJ 
analysts bv '* sumtuation OKves ” or a 
set values though much more compre- 
hetisive, has a iewlency to complicate 
the issue mi the sense that comparisons 
and correlations are almost impossible 
While EonfrontiTig a ^mtlar problem la 
the case of sods P«n'^ suggested that t|ie 
Tnechanicai analysis of such substances 
should be expressed m the form of mean 
(bameter ' which is determined by multi- 
laying tlie pctcentagea of particles of 
various sizes interpolated from the sum- 
mation curves with the corresponding 
particle size and dixiding the 'Sum of %U 
such products by 100, 

The degree of coarseness of a cement 
therefore couUI be expressed by calculat- 
ing its mean diameter from the results 
of Jtb mec^hamcal aaaiysLs 

An alternative and rapid metho<l of 
detcTitumng mean diameter of particles 
is to apply increasing pressure deficiency 
to a saturated column of sand, or soil 
etc until the capillary column breaJrs. 
If h for instance, is the pressure defi- 
ciency m cm when the break occurs and 
which represents the maximum capillary 
height, then by applying the well known 
fomiida for rise of liquids through capiL 
lanes, and substituting the vano«<i 
constajits for water, it has been shown 
that h “ i/n w'here P is the mean dia- 
meter of the particles. Wlioii other 
liquids are substituted for water, the 
modified relations are as follows — 
Keros?eneoil O «o 41.fi di, 

Alcohol L> =■ 0 * 397 /^. 

Benzene P o‘463/h 

Applying these reUtionb and using 
different liquids the mean diameters of 
the ceanent particles in all the four cemeait 
samples were determined The values 
aJong with th€«e detemimed from the 
results of tnechanical analysis are given 
m TaWe Xlli. 

The agreement of values obtained by 
the two methods is fairly close, and as 
expected the values are largest in kerosene 
oil and smallest in alcohol. 

For comparison of different cements^ 
tills " Single Value " should prove of 
greater utility than a set of values express- 
ing the percentage of particles of vanous 
sizes 


S T 3 M M A R Y . 

The importance of deteamnmg me- 
cbamcal analysis of cements is discussed 
and tlie results obtained by employing 
Uie principles of sedimentation, using 
different liquids as sedimenting columns, 
are desenbed The mechantcal analysis 
in kerosene chI represents the actual state 
of aggregation of particles and may be 
described as the " Aggregate Analysis" 
The aggregates can be dispersed into 
ultimate primary units by shaking with 
coarse sand tii water for about 24 hours 
or boding in water for 6 hours The 
cement particles then do not get flocculated 
in water and the mechanical anal5>^i3, 
which may be called the Ultimate 
Analyws " can be determined by u^ng 
water as the sedimenting iiquKL 

{TV be caniinued) 


• Fun, A V, a3>d Fan, B £ — j;939>-r£xf»essuig 
Mechasacal An;id 3 ;<^ state cff aggiegatioo of sotts by 
shigto Twla(»— 8^ Sd 47 77 



SHELL <X>MCRETE CONDUCTION 

[By 6r* K. HAflfAtHCOlini.tiJJSfe^^ , . , 

Ceattmiitd fhm PFevkus hmt 


Part IJ. Domes. 

Tlie appSlcatioa o£ siieU 'COEastroctioa 
revolutioxiized the 'buildmg of domes as 
much as that of vaulted roof cmtstructioiL 
The huildmg of domes iS one of the oldest 
problems of arctutectore The earliest 
domes were of the shape of surfaces of 
revolution. They may be regarded as 
ascestors of the mod^ shell construe- 
tioa, since they transmit load in three 
dunenstons. They are. however, not 
" shells m the modem sense, because 
their thickness is very great in relatioa 
to theiT span. 


The Of some of the otd domea 

are surptisuigi^ lar^ The Pantheosi in 
IZarae. erected m the first oeasituiT* A 0. 
has a dear s$>an Of 140 ft. In j$oo years 
it has reqfiii^^only a few xfidnor 
and the bmldiiig which it covers stili 
serv^ as the buryuxg place of the khigs' 
of Italy. The span of the 
was not reached m any of the lator 
^ domes, built in solid mateniat^ tordt the 
mtroductkinQf remforcedconciete. Only 
in our cefitttiy has this span been 
exoe^ed. Sho^y before the last war 
a dome of 215 ft span in reinforced 
concrete was ccunpieted at Bredau 
In the middle ages the nbbed dome 
was developed In this the load^ from 


the we& ttaimiitted -to the libs 

whick ttaaster them ite ike stip^xxrtft, 
Most of idle h^ domeA of iatot dD 
{ 0 ^.^ I^loarenoe, St Beter^s in Bodne, 
Si Battle.: are of ibis 

Such domea are suitable for idirndhes, 
monoments and the like. For indturtrlal 
bmt^iiigSf with rectengidar plati, t1i«^ 
are of no in^ioFtltece. It », 'ooursei 
possible to transfer the load itom a 
surface of revolniitm to n eg., 

m tl» way of a- l^rrandae cdpcJa ^5%. 
zy). This is done by four team arches 
over tbe oi the square to wiicb 
the weight of the donte is trans^cred 
but the dome is supported directly al 
four points only. at the crowiis of 






29. Section through the d(Hne of the elecsiicitf works at 
f rankfurt vdikh hu a H ft. me or a B5 ft. span with 
a shelf I in thick> 


* 



30. Ha^phm of the building shown in fig. 29. (5ed^C<d) 



31. Oiagrsm showing the principle of eoyering 
a recungular area with a sMl roof curved in 
bo^ dtfectiom. 



32. a l^fanng fte r 

prlRCi'pk irtJtevn in ffe, 3t. The ana ft - 

by 2HI fh with a thkk InDsted 

to I Iff. at 



IMS 


.1^ :asid liH to 

4samM^ % peoatoiv^^ v^*ch aw 
very ooiiej^bcaM. 

1m wipe df aidtoipted at 

p^i i& '&ho coixfiaed to 
ixtatmm^is. Tbe ^ar main ai^dbes are 
not plane,^ Idwy aw in the sartace of a 
vertical 4(^}iixcU^ foi tbe s^one diameter 
. as the lie® <»f dome. The dome is 
^ suppt^rtod on ite whote pen- 

Weter aid the peodentiv^ are mnitted. 


bat the must be supported 

laterally. At-Bteehiu this was done hy 
lour apsbdes. . 

The foOlowing ^cscamples iJlnstrate the 
advanta^ of fh>e Zeiss-Dywidag system 
of coostnicfte over the tradifioHal 
forms * 

2 « fixampfte 

The simplest fonn of reinforced 
concrete dome a sphencaX shell The 




13. The actual model shown in Hg. 31. Fifty people are standing on the shelf 



^ ^ P^t ttevetidn and isometric of the type of doste structure possible m 

' ^ ^ ^ ^ - shell ODiicrete.. 




35, 36, 37 Three further examples m 
diagrammatic form. 


dome shown m JFig 29 was built ni 
Frankfurt-on-^Iam in igzB It is 
remarkable for its flatness Its rise is 
only rt ft. on a span of 85 it The 
shell IS only in thick, t,e. of tfie 
spaa and of the radius of curvature. 
Its factor of safety against buckling 
has been deterauned by testing a model ; 
it IS 8 8 when the dome is fuHv loaded 
The shell is comparatively thinner than 
an egg shell The dome is aupported 
OH a Vierendeel* girder which rests 
on eight columns The inner face of 
this girder is circular, the outer face is 
octagonal, its width is minunum in the 
centres of the spans, maximum at the 
supports (Fig. 30) This is a very 
favourable form of a Vierendeal girder, 
because the shear stresses are r^uced 
at the cntical sections. 

The problem of coiermg areas of 
rectangular shape can be solved in rem- 
forced concrete shell construction by a 
surface curved in both directions,, fonned 
by a generating curve, which is moved 
along another curve (Fig. 31) Fig, 
32 shows a model of this type. The 
area covered by tiie model is 24 ft by 
24 ft and the tluckness of the shell is 
oaly iff wliicli IS increased to i in 
at the edges. This model was loaded 
witli 6r lb /sq. ft {a) over the whole area , 


* JSelgMi} ay^tem wiXh j»ae2$ tvilAotrii dia^ioitii limduij*. 




42. A 1^ df on« of tti« 4oin« «t tll»#1sr4c«t HMt, |j^p^4ooliti4^ up^ " <f . M ^ 


■aj 





11^, WOk 




ijh« whole 

ifaor fcNidfe9a»ttfi- « 4i M^ d«dl^»ciusi 
tlMa< /f w. 

:iSf0€^t€l^O6tmitf^i^^ The 

li^$£[0df ^ edie slie only lyas 
laimiril^. Dn 33 , 50 ^peo^ ate 
BmL en 34 

db 3ft 8iia«r a lev Jpc^sifc«fities this 

idf 3S a practical 

apgillcal^ of tia^iom of l^ig. 36 
' ^$iio&erlNEe el j» that of 

^^ihf^jgotial domes Ipdtnod hy tite fnter* 
goctio^ ol cyhodxicai FW covering 

4 a^uais^ foi eetagooal" dOme, obtamed 


fmxn ioiiT cjdsndtl^ shetU, is partioidaxly 
matat^e <^g-' 3Sl*; Two cohuaaiis are 
aEstib^ on esjc^; side of i£be aqnare, 
and it ^ 4 4i8g^ matter to cover ^ 
Temaming areas a^the four oomem by a 
jiat tool. The niulAe area of ^ square 
remains £cee ol cdiomns, 

The ndd^ by the inlersectkm 

oi the si^s, r^lece the rigid h^ames 
in iMkTxel vaidts^ In the case of barrel 
vaults subsbtntial bending moments are 
developed: i« th^' frames, whereas m 
symmetrical po^iygP^l domes these bend* 
ii^ moments ar^ eimmated by horizontal 
forces actiitg m ’'* 4 ^g ** tension. 


^tom the static |toant of view, tb» 
1^?|ie of .dome stnictuie is a comblnarion 
of two systems, the <^Uh 4 ncal shells 
acting as (Orders, and a system of horiexm* 
^ teces similar to the' “ rmg ’* tension 
m a dome of tradrtional shape. The 
excess of the horizontal forces in. this 
stmcture over those occurring in the 
traditional design mcreases as the number 
pi cohinm<( decreases The remarkable 
feature of the system is tho absence of 
bending momenta in the ridges, not only 
for symmetncai loading (dead weight and 
snow) but even for wind 

The largest example of octagonal 



- .-Lx. r. " ■■ 

, ’•S'S-f IdBr'Srritir.ii! 






44 One of the lantofti Rghti at Uipzlg 
HaricerHalt. 


46. Sealon chfough the cupola of the Market HeH« Basle. Diameter is IV7 ft and the cydpid 

s’leli IS 3f in. thick. 



4S. Anpther Interior view at Utlpi^g. 


47, An littencw view of the Martewt Hall, 
Ba^e. 


48- An aerial view of the Market HaH, 
Basie. 



domes IS the Market Hall at Leipzig 
{1929, Figs 40 to 45) The btiildmg 
covers an area of 781 ft by 248 ft , i.ff , 
zi,50o sq yds This area is roofed by 
three domes of 248 ft span, with only 
four pairs of columos wiUfun the whole 
rectangle, iCach dome has a roof light of 
92 ft. diameter (Fig 44) Further roof 
hghts are arranged across the building 
between the domes and m the comers 
covered by flat roofs The cyluxdncal 
shells forming the domes are cd elhptical 
shape, the radius of curvature aithecrowti 
is 150 ft , and in the direction of the ridges 
177 ft. This IS the maKiinuni radius 
of curvature of any dome ever carried 
out la strol or concrete Tb« ^an m 
the directum of the tidges is 267 ft., the 
thickness of the shell only 3^^# ui. 

In order to increase the safety of the 

iCsncIiubstl on /ur.* SS ) 


4$. A scale ^mpenson of a few femotis 
«6unptes of domes rhmughout the ages 
shows the sAfliBcancft Of vtwII fiononece 
epnttructfon. Tc^ left, the fantheoA. Top« 
centre, &c,5cmha (A4:>. 5^S37). Top, rfefic. 
$t. Pecer*s, Rome (A.D. ISI6-1626). Bottpm, 
left, the Nsthaife, Breshui. Boemm, rfehc, 
the HarkM; Kell, U}|krig. 
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PRCCISfOM fORHS NiETd-OSS mSR^CitifQij: 
Of CONCRETE Wliti TUMNEt 

extreme AOCUUMY Kd 

Goacret^ 'wotk aclatievecj 

by 3rbe ta co£is- 

truotmg for the Boeing iurcraft 
«l Seattle, a wind 

io^ areodynamic 
search invoh^ng asr velocitaes 
as TOO Toler- 

aiK:es of J in were maintaioed 
in the beUmou^ of the 45 o-ft. 
locig contniuons return rehtfoirc- 
conorete tube of ajipzoaoma- 
rectangular cross'^sectior) 
by ingefttoos predsion 

lomis. the test action 

24t, otimer hllets 
h^‘ It size the 

where the dimen- 

same at the second comer. 
the nacdle. which encloses Ihe 
power plant and huge motor^ 
dnven 

circte 24 'ft dm iVpprax- 
imateiy loo the nacelle. 

the cross-section increases to 
maximum 

In a length the size 

IS agam reduced to 
the test section, 

Eetlmouth Ikirinwjorit. “ '" ' ^ 

As the tolerances for the PRECISION FORMS are em^ei^lor 45flMPt. toRg reJf^oroed ccncme wind -twnn^, Tjdtfztite^ of S;U ifu 
construction of the concrete sre petmlssihle in thb area. e» o»inpared with f ,%-in. toieranc^ in hettmouth end test er«^ forms for wMdIi 
from the belimouth through are In ;da^ In right background. 

the diffuser section wute con- 
fined to very do^ Umit$, with 
apermi^ble variation of i/i6 
m, edher way from the true 
dim^sion. oonsiderabie study 
was given to toe fonnwork ior 
the belimouth At various 
stages consideration was given 
io btoldmg the betei:onth 
oversize and putting on a 
plaster fbush to' the exact close 
dimension. At: anoth^ ?tage, 
wood was considered in aeverai 
di^erent forms. One vtea was 
to bend nairow strips of wood 
to toe desired term and another 
was to budd the farm out of 
heavy lamnmted wood tmd 
ib^ a^xe the torm to the 
proper shape. 

It was i@tnidiy decided ^ to 

build toe Itmer idnxt id a 
vertical p^bon out o| .metol 
iath and plaster. ~ Tina 
W9W coas^-tructod 'm hito plfece; 
heavdyhrac^ and 
^mx a veftitol to idixmxtoxM 
pUGibipEL Ai^er]tohiP(!toi(^^ 

-uamto. in|d»0Ci the'Ogtorli^ 

.. .. pmK*sd&?a^ 

HEAVY WlAaWG required In form mofk muhd ten Mct^. iwisuij^ E^foimni; ' ^ tfee 
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PRECISION FORMS are erected ^lor 45 flM^. loRg reffdoroed ccna*ne wind ^umik^. Tjot«runce$ of 5 ;id idu 
ere permissible in this area, as oumpered with f ,%-in. teierauc^ in bettmouth end test ePei^ forms for wMto 

are In ^^ade In fight background. 
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HODEt A^R^lANE is on spectat bttocDs in test chamber of Boeing wM turme$. Removable walis and ceiling cannot be distin- 

guished from ooncrece tunnel rtsetf. Small holes in watts, floored celling are used tosescatr pressure, white vanei, made of I2''gauge 
Armco ingot iron and excemmg from floor jM^ighc wall, aid measurement of wind veioctty. 


test sectiODL aad the rentamdet was poured 
itk a later operation.^ Ttie fillets m the 
^atraxice to the beiteaoath, which were 
approximately 6 h. measured along the 
centre Une of the tannel,^ were buUt of 
wood covered with metal lath and plaster 
fitted agamst the shouldm of the walls', 
floea’ and ceding. 

From 'ttie diffuser section through' the 
four corners to the bellmouth, the 
tolerance p^mxssible m the formwork 
was 5/1^ in. from the req[aired dimension 
The great variety of changes m sections 
and changes in fiUets presented a con- 
stant problem m bailding the formwork, 
partictilarly fore and aft of the fan, where 
the sectums change from rectangnlax to 
fuU circular and back to rectangular 
again 

The wind velocities vary from a nsaxi- 
mum of 700 mph at the test section to 
approximately 80 mph at the third and 
fourfh comers The prrasure at the test 
aectitm under maximam wmd veloaty is 
1,600 ib per sq, ft A steel pressure cap 
was, therefore, designed to enclose the 
&st section The slon of this cap is 3/16’- 
an plate mnforced wi^ tees placed 
s^poroxhnately ' x8 in on centres The 
tunud’s air flow is created by a 24-f t -dia 
' ptopeUer-like tan located at the nao^le 
h W'eSfttogbouse ’ motor of j8,ooo hp 
dxlving a 14-in solid steel shaft at 514 
t*p.na, is fjjie power unit for the fan, which 
coesists of x6 laminated s^uce blades 
and desigiaed by l^irtg engineers 

MooHRgntttsaf for CttAemfo foqMuisioA. 

Tlrts tuimei is divided into a number of 
to taJm care of pf d:l^e 

due to a yb-deg,. variA^i«i' m 
CerUm oi the jpmnts are 
to ta^ a pressure of ^50 llx per 
sq. -tt Jb. ft. odit- 


ward ^ At one lime rubber filler or 
wedging pieces were considered, but as if 
was not possible to get a positive oaonec- 
tion between the concrete and the 
rubber, this idea was abandoned. 


The forward part of the nacelle is 
constructed of 1 2-gaug6 metal sWn 
fastened to Ixml an^e nngs Access 
doors are provided so that an oliservCr 
can watch the operation of the fan. The 



oninsidttr with heavy cos4 of ^uur mid two coMs of heavy wax given to phucer 
xurfrea meke It smooeh and freceed on end In one ptece, it we$ 

tlHe4 ii^ peslftieit esehowA here, when entirely oomphn^. 

AT 



CSoMvcie JimniMl 





ro«Hito im 4 «^0t M 

ctAoufi^ jfi'fitt^ 

«■ ^ 

stti^vaMdifi. nervcwid^ 

«l»9v«^^n)!ii^ Iwwwifr 4 jI^ ,1ii- 

tsolatntf j^fom 

«alfe 

afMl rabf^ .GMlniinui tinfijifo ^ 
w<ki 4 sroonti 


rear portion of the nacelle is cf wood 
bialt np on lammated plwood ribs and 
it IS supported fore and ait of the fan by 
steel stmts which are encased in fadxigs 
of ta^nge sheet metsd 

To move m. equipment jmd for general 
access^ a number of doors were provided 
into tunnel. They had to be flush on 
the inside with no hardware {n-otniding 
from the face. Soane of the doors had to 
be designed for inward pressure, others 
for outward, and others for both inward 
and outward In general they were buUt 
Hi wood framed With steel and sealed 
with rubber gaskets and special locking 
devices to prevent chatter. 


Model planes with wing spreads i3q;> to 
II ft. or iuH^caUtf ajrpkse ^eoticms: ot 
the same maxunmn size can be tested in 
the tunn^. AH , tunnel controls are 
centralized m the pond board before the 
test section, at :&e same place whane 
mod^ observatroes am made The ttm- 
nel 15 soand-jo'oofod throu^out and 
even its highest ^>eed op^ation as 
scai^y audible in adjoining quarters. 

BttHdiiig iMilaead ih««in WM Tuiwiei* 

The building in f^aiineclion wrdi the 
wind tunnd, which^^ to be used for 
model opetataons room, offices a&d 


drafting rooans, waa isc^tod from the 
tvmnibl itself by an eapansion Jomt that 
extends throng floors^ walls and xocd. 
The entire'buil&g and tunnel were built 
on pilfog driven to 4 o,.qoo-IK bearing 
cap^uMy with piles a^^ro^mately 35 ft. 
toc^. The foundation of the test 
was agafo isolated from the supports of 
idle tunnel itaidf and a group of a6 piles 
were driven to support the balan^g 
equipment under test section and to 
permit ^the rea^ng Of the delicate instru- 
meuts that rm^t be subjected to vib- 
ration by ihe operation ot the tunneL 
— acknawledgtitents to Construction 
Methods^) 


^CcfUmuid frw 55 ) 

against buckling, a rib, whkh is not 
visible at the outsade, has been anranged 
to project on the m^de of the shell in 
the middle of each panel Although it 
would have been possible to transfer 
the whole load by the shell directly to 
the columns, without supporting arches, 
such arches, supporting the flat roofs, 
have been jiro^nded for atchitectural 
reasons Fig 45 i^ows the inside after 
completion 

Another notable example is the Market 
Hall at Basle (Fig, 4O). Its diamc^r 
IS rqy ft , and it is remarkable for the 
omisston of the su^^Kutmg arches (Fig. 
47) This Mission governed the sihape 
of the shril which is a cydoid. Its 


tfaickneas is 3} tn. No stifleamg Tib on 
the ijxride vrss necessary. F^ is an 
aerial view trf the building. 

The sagniflcance nf ahel! cohstroetiott 
for domes may perhaps be best realized by 
companson of varioiis famous examples. 
Fig 49 shows the fictions and plat^ at 
five large domes, to the same scale 
The wrists of three of th^ are as 
follows ' 

Iham&btr. Weyght. 
ft. fens. 

St Peter^s, Home A . 131 10.000 

Breslau . . 5Si3 61*340 

I^paig iS4§ 2,1 6 q 

Thus the total weight d the three 
domes at Leipzig is a]f^»o3dmately the 
same as that of B10 dome at Breslau, 


and less than two^thirds of dosaxt of 
St Peter’s in Rome. 

Many of the buildings described in this 
arficle are in., areas whic^ have been 
eixposed to heavy bombhi^. Informatien 
about their b^vicmr udiich wiU be 
Available after the war shookl shed 
intp^estmg hght on riie resistance of such 
siti^ctures to shodt, blast and the like. 

Tht liAufo oi space db not aHow the 
remoduction of more examined ol the 
Zcfss-Bywidag shell sy^em. Itia hoped, 
however, that the lafocmatloii given in 
this articfowdl enable architects toreaUse 
the poasibilitfos of this S3^stem. It has 
c^ned a new chapter in flbte lustdry 
ot echnawicdgin&nts 

te Architects* /o«ir«al.’')L 
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raOClSSlNG SOtL-C^MENT LANDING MAT 
AT OTTUMA NAVAL AVIATION BASE 


I T was a T^e gainst approaching 
wiater^. *tttR de^ line was to b& 
December fet — i|rh«ther at no. 
TliePe wa^ jonly October and Novwaber 
remaining ,to ccttn$iete the octa^nal 
landii^ mat; ^^3^0 ft long and j. 95 ^> 
wide (436,51^ sq, yds.) at the Ottumwa, 
Iowa Naval Reserve Aviation Base 
The choice of ^mateanal had been a <S^y;i. 
depth at soll-ceroent 

The only suitaHe level ground m the 
vicinity of the Air Base had, for years, 
been*complacetitty devoted to farming 
The soil was as black as it was fertile— 


mg. The pike 'sfnte later levelled with 
bidldoxers and radtor graders and finally 
struck off to ao esact surface by means 
of a wood ffoatj, 4^hmg from fonn to 
form, and puUeS tgr two crawler tractors 

Cement was liand-spreatl, and on the 
day of the maximum nin required 3,466 
bbl. In proc^aing, 12 per cent cement 
by vi^aie. 0,54 per square yard 

of 6'iii. compacted depth, was used. 

Once the cement was spread by hand 
transversely, it was evenly distributed 
iongitudmsdiy with flattened spike-tootii 
barrows Usually processing was started 



Three-hottom gang plow and three rotary speed mixers in action during moist mixing 

operations. 


much less suitable for being converted 
economic^y into sod-cein^ent than into 
lowA tadl com. A? a result, the econo- 
tak^l answer was found by using soil 
for processing which was transported 
from the l>es Mennes River flood plain 
10 mUes distant. 


as soon as the spreading was completed 
over half the width of the Jane* that is, 
12 1 ft. 

Construction was speeded up by mix- 
ing half or 12.5 ft* of the 23-ft lane 
at a time. Except for one form plow, 


all mixing equipment moved m trams* 
eacti umt occupying a definite numerical 
pObiUon in the tram and iso spaced 
transversely that each type of equipment 
equally engaged the entire lai-ft cross- 
section vntli each passage of the iTcun 

Two heavy duty spring tooth fiekl 
cultivators took the lead It happened 
that these were 9 ft and ^5 ft in width, 
Tesp<xtively The first in line occupied 
the ixisition adjacent to the form or 
completed edge , the second in line 
occupieti the position adjacent to centre 
line Obviously there was some overlaps 

The next units in the train were Uiree 
gang pdows. The one in the lead occu- 
pied the position at the extieme nght 
This unit consisted of three bottoms 
with 14-1JI. mould boards each. The two 
others bad three bottoms each but with 
16-111 mould lK>ards The second plow 
unit engaged the middle third while 
the last in orde^r w^orked at tlie exireme 
left of the .sweep Had five-bot- 

tom gang plows been available, tivo 
such units would have sufficed, thus 
effecting a saving of one tractor, one 
operator and one attendant. 

Next m the tram came three self- 
powered rotary tillers each b ft in 
width and so spaced that they engaged 
the right, the middle and the fcft thirds, 
respectively* of the r2|-ft sweep 

The form plow and the gang plow 
with 14-m mould boards were powered 
each with 23-hp pneumatic -tirtd tractors 
All other imxmg units were powered 
with 3‘)-hp crawler tractors 

The form plow was a single-bottom 
unit with i6-in mould Iward. This was 
especiaUy fitted w ith deptli gauge to nde 
and clean the form or completed edge 


This sod was a grayish-lnown sand 
raAgiug between 0*005 mm. and 2.0 nun 
in grain siae, hence was readily workable. 

The subgrade was levelled off and 
compacted first with sheepafoot tampers 
and then With flat-whesded mlfers. 
In drier weathea:* the base would have 
been ideal. M the season advanced, 
howevtt; the delays from cold and wet 
weather bei^me char&nic, 

For 1h€^ ^ncx^sasang it had lic«n dedded 
tb. tffle jaixed-mi>fice methods and to 
work hi alternate lanes 25 ft in width 
«(kcb. The ianes were defined by 
6 X mr ff X 64n. wooden toms. 

Sa&f»i^k^ete Portage oi eit^aer sized 

jd<n». both sizes were used, 
fkffbew notched ao as to 

dawttaaftof It ft. at theewfe 

tbo by lane hi 

> ' 'attest; ead^umped from tacm*s 

" . bn bi wffvance <d frooeea- 



Watuix tretn iSBinpl«te£ mixing 4B4»*Ofd«w Oh on* pro^ii^ lane lo«oweOr »h«ep*todt 
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^Vm gVym <sift ewe^f ixt i»bg(dde stad 

<!kifiiiGd au& «|MSiiidod al i$ 

tiKK e^fivdtiartf aM tiito co^- 
pMad ttie touclasig airp* taur fiod tbe 
a&ay jiaaive bcioi^^t t& 

Tliqs e9dc^. aatbSand Had 

vA ^ twA. ^ i^'cea^skt 

wtdsiii the area <A th« lusdf 3^ 
etthj^sied to iho ai^cha>g[ tlie 

tbtie types ^ ipadiiacH m 
tsvators. l^g, {4jot^» 

5ii|)ipl!eni^ other with the of 

Ts^cln^ ehamiteristic ol It. 


' Tbs sandy ml did not reqvore 
pulvenzatiofi, hence no extra tti^ for 
this purpose were required. 


PneumatiG-t}^ trsctor^H^ fin|i«r weeder atudunent remo^riegsurtKe comptction phnfs 
teft hy sheepsfoot 


also with a wmg extension on the mould 
board to rake the sod-cement o\*er about 
5 ft from the edge. Ttie farm plow 
operated continuously and mdepend- 
entiy of the mixing tram. Thorough 
muditg adjacent to the form on the 
hnish^ edge required six passages 
along each edge durmg proces^ug 

Following the spread of the cement 
the mixmg tram proceeded, To*preve*it 
raw cementf'beiDg turned under to sub- 
grade, the first round tnp of the Irsun 


was made without tihe gang plows. In 
this par^umnaiy tram aU other units 
m the ardi^ m€aitioned, wa^Jintact ; the 
macbmesjoiamtaiQiQg the same numerical 
posadUons^and hoidmg to the same half 
lane on the outbound as well as on the 
inbound passages. This procedure Incor- 
porated all raw cement mto the tc^ 
4 or 5 m of the sod 

Vi^ben the train started its second 
round tripe, all units, including the gang 
plows, occupied their piresbribed places. 


Alter the pi^e^HDroary tumo^ver, two 
round trdps with t]^ entire train were 
required to give a tboroagb max. Hiis 
meant four additkmal ocanplete passes 
of leach of three types of muang action 
^ over any glve^ cross section of the 
* area bemg processed, or a tertai of r6 
separate agitations. The metliod ^ve 
assurance ti^t each umt of sxss received 
the ssme d^ee oi thoroughness of 
monog. 

By the time the first half lane was 
mixed, cement spread on the second half 
bad usmiUy been com|dete<l The 
machines tb!^ immediately started on 
the second hadf. The cultivators and 
tillers following along centre line were 
required to overlap th? other haH by i or 


e xtb" *m3K»r or equiva- 
lent ra t» rsMDvW H»1 
ttftierv compactor 


SOIL-€XMEl!>IT*TRA|M*PfiOCXSSlNe , 

Airport I^NWArCOMSTiiiueniSM LAncs Each t2)h Wtoe 

Stjccessiva hr^^linie mnthod 


.> v 


Mffltnu fratn llnitg 
bescrieyfion of UnTt 


Motive Ptjwvr 


*■*»*' DMiod fcr»m J 

U»Hn« tdqft ^ oaus 3 

processing- — ^ 

q^aMitroMsa bv aflriO / 
of bHia too wwte srafc«s /» 
Mt at so froenter ^ 


G)^ aiaiMS ^ mam>< — \ 
tvnod et from 

trafp lanp sogts tu cunhv 
c emenrt -apn^ travel of 
fnhmg train and of voter . 
awicshon unt« eno ct 
second rouria tno uf miii- 
mq train. Stakee are tnm 
ramoireo srxf nuikfnd « 
cquipnnent traweUoa aiooa 
any opTt a g tne ctgfgs 
W insura morouan end 
eumptete minmqTnrduqk- « 
Otff 

&aQc of cemant soacad 
seconding Tc* determined e 
requireqvnte of swt 

Dumoaa and Trarv^versotu 
aoread ceinent-,...,— * 

'a»(Ka tootn tvarrov oem- 
Oms tongctutiMoii soread- 


It lii 


oiehM i6^et;t«Msi spread — ^ ^ 

vdOM ef runieoy and lanes fo be duhrmnd are detmed dunde erohee ' 

marawr «s <<sf woceebiAO.A j»cff1on lO fhen taoMVdKl imd 

road root^. scalier on fmoWSaed ixyod 9 ra(iar.diov(s.«bb«as nebbbtf. , 

a^JWnd It mai^bs nielli tbr rosM puMKfrbio tenplBAeirersler edoatataSUMr'Tl ^ 

whicin^perm^ to soqiic bttp line soil J&5er eon dfagwie n swca 

-comoieted an eomesttus sc eert rF-n-ir-Ti ooirroti ty -il nfitor rO T i WiTWi iiii pf 
^ erptewH I^^gfftcwirwa*^ {saofM oo flvs eecrtqw j^ twned -Miy^y/ 

^s^^ss5ssitisri^;s^^ 

S» Si^St^SSliSSSSt^ 




I gtow.TTAcW rteavu duf^ . 
\ 5^1* tpoyoms f^if CQMtiorgI' 
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* ' «r.p.w.r«« 

i' i- M 

m E^ttttoMKjr Water Pressure ^ 

‘ K>0U qattwig SOft-pwereq 

TO ' 1 


Routihg Of Miwnq "Vrsun 

S ^or^ Use «»itfvatorBCUk»^o I42? aid Miior)<fintts'%6^7tanitLTHbW 

abeW Wrf ea^ wa idi T iniBt o ow abgbiaewdtt^ ae IhlMiirid-peoa^, 

Mm m^r» tniln qs Mfftirt , iwo rovnd-ttweheuid dbdw 
ar"X2T— ^hftdtiarv ^ ^ ^ ^ 

'T’^tlfTTr nnet»n eratfi eeiiofteie > JWd t 1 em 4 ^n^ 1 r>gf mater im e dj ^ 
^ jj M fac U ftd Trip 'fltBs en i gh i M twBfbaBhi i iwa t < b ea hen: m inoiwurm on'mkwiiiiid tnfe 

»m« yjv a iBipwt WSt^rqdiHWftrwiiieww*^ Mitdie ttam 4fwt tuovb* to 
ft dicrir ^ -l»w y vOe e i w ^ B ^ pa cil cd .em MWl wvWtt «o 

iMtanoitoM t^wwtd TMm #i»iawfto>P9rflkc Jnlvrvwimig 

Q^^gk5lfiv&OTjCdrwd*«wo mbi«f>B^ag5cfM^*piewlce<^ 


W0ile» jiadape dd e ot ottntilfia ffeei j >3 W^ JWe vOisi t *todlen ' WV rnMit4f^^ . 

antfjrawwiteiib»M^,aMfe«^ 

Qitnwtoffiq HMw ewdoroiw 

dquMupi* etow Obeeld-iHi Mie cWw fpW ^Wi il wir ^ ^ 


/ Om 4tiQm twdluilqttiit di(xr ]g 
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2 t|u3$ bleadmg the mix ott the two 

half laa^ 

Since tiiia me^iod of processing left 
no dead-foiTows or back-furrows or 
other displaoemeats of material, no 
leveltmg oft wiHi motor grader in advance 
of compaction was ever required. 
Immediately after the last round of 
the mixing equ::^pment, the sheepsfoot 
rollers eataed the fresh mellow bed of 
piTocessed soit-cement with the tampmg 
feet at hrst readdy penetrating to sul^ 
grade. Tampers were therefore warking 
on the first half lane while the mixmg 
train was on the second. 

Equipment f<Mr moistenmg consisted 
of four one-thousand gallon pressure 
distributors each having a spray bar to 
cover 12^ ft. of width. Because of the 
fnable soil all distributors were lowed 
through the seal bed with crawler tractors 

The opetatioa <rf imQistenmg began 
the day b^ote processing. Enough 
water was added at that time to bring 
the sdi to such ccmditioii that, during 
process!!^ the next day» only three to 
five tenksr. 3,000 to 5,-000 gad. per 12 1 
ft width, would be required. By this 
method the distributors could bnng up 


the rear of the mixing tram without 
causmg disorder or delay. A distributor 
was hcM m waifmg to follow the first 
outbound passage of the full tram ; that 


is, after the first tutpoverjwith thejplows 
^>ressure was ganged to distribute the 
entire tankful, or as much as necessarj'', 
ov^" the entire length of lane. 


A second distributor was held in 
waitmg at the far end of the lane to 
follow the mboond passage, or, if con- 
dttbns required, to precede as well as 
to follow the team. 

On the second outbound passage the 
procedure was as befose. As it was 
desirable i& have ah the water added 
before the lasst inbound passage, it was 
nftceswy on a few oceasaons to hoikl 
the tram until moisture was added. 

^ The maximum l^gth of lanes wai> 
2,309.0 ft. Fot the full lanes, 25 It in 
width, teie nuxing time normally ranged 
from to 2| hra On a nnmbesr of 
dajT* three such laiies were completed 
One day’s run embraced four lanes 
totallmg 25,668 sq yds 

Several advantages resulted fitmi the 
method of mixing as adopted . 

1. Processing was enabled to start 
in the mommg as soon as cement had 
been spr^d on a kmgitudinal half of 
a 254t. lane. 

2. Concentration of mixing on a 
x2}-ft. width (instead of a full a5-ft. 


lane) reduced evaporation losses to a 
minimum* 

3. As m a modem defence plant, 
each operator realized he was part of a 
production hue and teiaU: he muse 
synchronize his performance to the 
moving tram. His was a definite link 
in the chain. 

4 Since all maclimes were moving 
at the same time, there was no confusion 
or lost tune and no displacement of 
materials due to turnouts en route. 

5 The method was as thorough as 
it was speedy. 

For bottom compaction one tnple 
drum and two tandem hitched double 
drum sheepsfoot rollers were used. 
These were xwwered by 5o-h,p. crawler 
tractors When the bottom 4 in was well 
packed, heavily loaded pneumatic 
triUnrs supplemented them to t^ten the 
top 2 in In the final stages && pneu- 
matics worked without the other units 

l>onng tire e^rtire compacrioa period 
^ttko-tootei faanows foUowed the com-’ 
pacjdon units to maintain xnc^ uniform 
moisture content;, to prevent any bridguig 
efiect of the r^ers, and to eHmxnate 
eurfoce compactkni pLutes. 




large pneumatlc-ty^ roller used during smooth rolflng (^rations. 


UmIIm ^ 





!Bm fspodesa^ 

^ Mticb tjf 

^lavmt wi& fit» ijff' ^ Jn^ 

setqsal olf^ a fevr 


Speaat bu^lt, wcod«n striked tlrawir by vm> ingots 4» IcM inbteHsI beiwifeR|Qrin» 
|Nlor to totl<«mont pfoonobis. 


As usiial^ preUmlhary and Anal shaping 
was by means oi motor graders. There 
were two types one wiSi tour-wheeled 
drive, the other with tandejm drive. 
After prehmin^' shapmg a trio of 
surveyors made careffd check of the 
surface and marked any iriregulanties 
of elevation. These were corrected m 
the final ^hapmg which then followed. 
It was planned that tliere should be a 
small amount of excess matcdnal to 
blade oA to the edge and waste in the 
final finish — ^such excess being much 
prefo'alde to a possible deficiency. 

Mulching of the surface, before final 
roilisg, was necessary to ^minate surface 
compaction planes due to the finishing 
operations. For this operation a de\ ice 
known as a weeder was used. This 
was attached to one of the farm tyre 
tractors Xt was an assembly of tliee 
banks of long tbm spring teeth, or 

fingers ” secvired at intervals of rf m 
to a frame 7 ft. in width, ITie depth 
of mukh could be regulated by hydraulic 
control on the weeder frame Tbtb 
device was used dnnng the later stages 
of pneumatic compaiCtion as well as in 
forming the surface mulch Xt took 
the place of nail drag and broom drag 
usually used in the mulching, vras much 
more convenient to use, and gave 
excefimit results on thiA particular soil 

All smooth roHiiig was by means of 
pneumatic equipment 

Smooth wheel roUers-- two types — 
were tried out at first but, because of 
bad pick-up ” as well as excessive 
bhatmng, their use was abandoned. 


The pneumatic rollers used were a 
special type^made up ol heavy diacaided: 
transport airplaae tyres. They were 
puSed with ^$sloofh-tyled 
tnicks. For the finish, the rc^lers caiiW 
no exbra weight. 

fhrwtactlva CovaHflS 

For the pTbitective covering, a fibre- 
remfoxced waterproed paper was Used, 


ha tfaeb ^SesaA^ ,, ‘ ' 

l^epait 3jajrts were In aetrace: 

was a steak <4 seilt subgrade 
eaifiiasidnj^ apm» the This 

detemefital to cbmpacteu, ' The ^ 
icOB^ctitia was^ aerMUs^y aglpravaiud with ^ 

To^tiEotbd raius ^ solteiued the 
subcode - that there wte nuqseatotts 
delays. Eaccesstve rutting iesi;dted from 
atempts to track m tho swd and cement 
The subgrade had to be bhbkd infio shape 
agam by fdadmg and by heavy pneumatic 
rolfing to squeeze out «zC!0Qs water 
and tem out the rots; whim, likely 
as npt, £t would rsun agaht^ 

FmaUy, when, the fob lacked only two > 
good wQikir^ days of complebcm, cold, 
wet weather a shutdown for the 

season. 

In spite of these conditions^ good 



A fleet of pneumatic-^re meters used on nUxed^-i^smac^bcentmt CMstryctlon, 


This was furnished in sheets, eacli 
covering half width tji a 2^-^ lane, 

with a&wance for lapping at the cenire. 
For the purpose of retaining the mozsture 
duruxg the hardening of the sofl-cmneat, 
the p^er was a succe^, ifo addied mois- 
tore befisg rel|uired It abo provided 
protectioa hght firosts^ 



Hixhif tndn ^ foafyfpMl mhcas dut^ mhdttl epertttoaiu 


efiici^cy was attained, most of the land- 
ing mat was completed and was ready 
lor use when needed, and the fofiowing 
eiiodlent ■ oonstruchon production 
xeemds were adbkseved : 

Processing extended from October 
xo to lumber 20* inchunve — ^42 days. 
There were 55 achial proeessung days, 
several days h^t tarn, ' 

avewog xi.5S» «q* per day, "the 
xoaximmn da^s run hdi^ 25^668 sq. yds. X 

Tbo Ilf 1 l 3 avy was xjepnfiuented by , 

H. C -Wlaon, ia chteige of 
construction; 14 * ^^4 T^catt, , 

Jr„ executive officet; - hleHsim 'fctey. 
^semor cXyd euy^p^iecr ; Obc?lv 

tepeter; jLcMs Ineld 

2ti£p6ete : ahd ^ 

^ Ehi^ieei^ were ^ Bl. 

In*' - 
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Supported entirely on Franki Piles. 

Driven from 62' to 80' to suit strata. 

Test loads 90 to 120 tons per pile. 

FRANKl REINFORCED CONCRETE PILES 

• SPEEDILY DRIVEN. 

• CAST AND CONSOLIDATED IN SITU 
• GREATER BE/dLING CAPACITY. 

• MOST eCONOMiCAi AND EFFICIENT. 

ntmt write ^ deseriptm brochure to the Sole Uceasees tn India : 

THE BKAITHWAITE BURN AND JESSOP 
CONSTRUCTION COHRANY, LTD. 

Mwieuriahi •matr, • CALCUTTA. 




FRANKl PILES 










ittdHm C— 9vmmtd 


' V- 

■■<■!, iVl; 

WS: 




VALAMOID 


PLASnC IIO«nH6 

(tS APPUEO COU>) 
FOR WATER PROOFING 
ANY ROOF AND 
FOR EXPANSION JOINTS 
IN CONCRETE STRUC- 
TURES & ROADS, 
REMAINS PLASTIC DOES 
NOT CRACK OR CHIP. 


M mmM Mill 'U iwi j frd m 
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wi ttmp ^ ao MHM|[ ' 

H m iMMNMr Mb, 

. Myf iBitli Mtf» MMlt CM Mdlt4Mc My 
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cMm JiMc «h 4 M Mis.MI 
Mtmmc mm f c oy i end MUty* - 1 mI« 
CMs‘w« CM in cCM 
^ dici iHC cr ^ 
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S0f9 SMng 

RAW1.PLUIS PROOUenS 

(JNOti^ Ulilffi> 

OAilABSHAWHOll^BAUAtl&^Atl, - SOVnAY. 
GctMnif A|{ent«i 

T. f . nOMSOK * t*. U4., CMcKtt*. ttr BMgtf, Htar « 
Orim. CMIVTMrSCIIGIIIteadNeC*. (HkAn*) L«..liMtniN 
Ar NubM. 


CONCRETE HIRERS 






MANUFACrUREMSy 


MACTARIANE » CO., Lm 


t8, Tangni HcM* TaCgra, 
CAiCimA. 
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yP-TO'DATE PLANT POR 
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type Roia> 

V^fuScrMia, 

We an afao ab3e to itqsply Bna^rs end 
GramiEatont In all sizes witb plam beumgs. 


H-R-MARSDEN 
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SOHO ENC’G WORHS LEEDS ENGLAND 
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.... for your co-operation in assisting 
us to move gigantic volumes of vital 
suppUes, men and materials which has 
contributed to this r^ounding Victory 
over the Nazis in Europe. 

Let us not forget that the Jap has 
yet to be crushed and your finrther 
co-operation is essential to achieve this 
end. 


THF RAlLWAyS TO SEE fT 

WROUGR TO FINAL VICTORY 





RASmO 

RNOOAOAD A CO., ’ 


rOOHA, 

SeWng Agemte /or IHeeon WoMtstt ; ' / 

#erAfafiime Gmf 


THE 

CEmaT 

MASKETIIIG COMfSar ^ 


OF INDIA. LTO; 

Who 

are the DistHbotoi^ of 

ft. C C A MtlHA CeiBIIS 


(tSummteMl to msticm&A ^ 

StMMbH'd Spt Hfc m t i o —r) 

, .^ ,^ Or ROOftNO S :. -: a.- 7. .. = . - , = 

Engineers and Builders aif over the Country 
today specify either « BfEKEST ASBESTOS ; 
CEHENT BfGSfX ‘ COBRUGAT® 
^BETS or "EVEREST « TRAFFORD | 
SHEETS for their roofti^ problems. | 


For CEIUNGS USE 

“EVEREST” ASBESTOS WOOD 

« EVEREST Rainwater 
^ * and Soil Pipes and 

Fittings are extentively 
used* 


; Ready Stocks of « EVEREST" A^stos : 

I Cement - BIGSK " SHEETS, « Trafford " j 

j Sheets, *• Crownit " Superthirteen Sheets | 

• and •• Crownit " Corrugated Sheets, 5 

I Asbestos Wood, Rainwater and So# Pipes | 

I and Fittings, etc, etc. i 
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csMSirr euitotite otims, 
mimes am mrms niui 
AvmaMLs son mmMtm ose 


Hany p^hc plannii^MefiicIpar Honing 

^ scheme&and maitet-^biimandalfoprlwite txmowEors 
are specl^ng ^^REST" Ji^STOS caEHENT 
goods to an increasing extent. Because 

. Careful costtoglvas shown them tor be snore aoonomteal 
than other materiafs. 


it is unnecessary to paliit ** EVEREST " ASBESTOS 
CEMENT building pipes and Bttfngs— the material 
retains a clean, gr^ appearance In harmoRy with 
elidter brick or stonework. Therefore considefrable 
saving cao be effected In bodi initial and malnt^tand^ 
costs. 

UHM 6 tWEi 

O^KB safofy Bxed Irt piBltion “EVEREST " ASE^TOS 
ending pipes and fittings la^uire no atten- 
tion whatsoever, ^ere is no possibility of deteriora- 
tion taking pbce through fong ex^ure to the 
elemefits and severe cSmatic conditfons — a very 
practical advantage being that they are Rust ane 
RotFroof. 


^EVEREST" AS«SK» CEM0MT building 
fktlngs and gutters are rebu^ and retain their 
tNr^mal thicmess. 4ft addfi^on they increase in 
strength es the materia} 4Fnattiir8s o^raperfodcdyears. 

WHGirrs. 

U^Ttnes or ••EVEREST'’ ASBESTOS CEHEMT plpn 
means lower transport charge»--a very impormt 
factor partkitlarly at ibis time when the Raltmys 
have such a ^gantlc task fo perform Hi India's 
War Effort. 


RASHID KHODADAD A CO.. 

POONA, 

SeWtv Dtttm Bitigitir 

JVRtfiMW Qa» A £nmr Olairiet, 

FOA ASBESTOS CEMBNT 4 .TD,, 

■ OMAAir. 


ASBRSTaS CKMB-HT 


tirrfwtft»pmtie 0 jui t»: ' 

ASBEfiro^ ^tfSEftT AtIfiTfiO. 

- UtaiOBait 

4«UL1JHb«B91«My<OlAamA4 ' 
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Brtjawrteig and Coat Xespina fojr Coaicxets Smidurs 
b? A. B Wynn 
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CsakSidCbaituatB' aad Works Managsts*' Handbook by 
W.Wafson ... .. U A A 

SenAomadCcnctote Chisnnaysb^ C.THyknr AAA 

C6ii0xn<aTa*rBoefc--l«fastSditf«»--b^ A It A 

*< Inaiinnoo tanas tor ^Dattsi and Bandkqr m dm linad 

Axck«*byB Exaeaen BAA 

Confimioiai Bsam Abniciovat A dageua of Asay 
ma&od asdths xnathod of aaoniaeit riiabrfbo6an — 

by&Bboi^ . A«l A 

** Pamn8Iloa»CxanwdaasndTBBka**byA.liit PamAiA- 
bn . . k. V. •* tv A A A 

EfttEmaAng and Gosttag Pn»-o«si Cenorsto PznAkcAi 
and (^ast atone by ^.naldwc , ..AAA 

■An lnti»dueiH(a tc CpnosatoWosk^ H.li Ctdlda.r BAA 
atstKiBy ItidsrBcinssBio Btruotnxss " . . A St A ' 

Bcyl^ HocBMa by HbiiniCMMirBcli0n.Co, ... It 4 A 

Th» Mhov W fte totiMrfsv In 

Mr. E. B. Casimiirts, XMXH. 

Sdbdam Idma Sonoa fear bidto-Atn^aad EftfUon SB A A 

Cbsap ABaaltbr Honian fn tw MidM* ’Cfswn* 
fWEdadoa) . «. .. .. ..AAA 

SutoUu Vbatetkaslm or HbwtobidldMaAsxBAlnimw 

^DkxalW) AAA 

SidaibbaVostoaiMsiraorHowfiebiiflABSodnxn W n tis n* 


. aaSSn^StethnnBmorHoy toSnffdlifadsxn HAn ssa 

<aad(> .. .. 4 ff A 

, Dtopoaat WDoMsstfoBayfagsandefheirnoeBa Hotaso 

<naSbS} TT AAA 

. '^A Tont^Aock cTBAiliQtosd CononMA by noiiftipsnifln 

maSAallpnaL >. v. .. A A A 

. BsAd ToWrjDinlJiams SB A A 

. CooOTln-Aahdnsmdyfateat^ AAA 

/war; - 

mcornemiimMBomMaxabtarmBa 
m, nummm. Umt*,. «l*C 
•oaanr. 






UWh, t*«S 


MMSTAN CON$fSllCTiON Co., Lm 

( ciaont ft ciraixM'AfSoN ) 

««CrBfITE” 


Wlue&e«ec way yoat look .at 
“ Goaiite ” t£ere is no ^aestiim 
as t» its ^Eieaey in sieving mai^ 
problems dealii^ wisli the 
strengcheniDg and repair o£ 
struetuxes of all kinds. 



iJinUs prodoet is idea! fir the 
htting 4md reetuuUiiMin* »f> 

CBIMNEYS, 
BASEMENTS, 
BRIDGES, 
CEILINGS, 
TANKS, 
PIPE LINES 



Consult us the Specialists in Waterproofing and 
Reconditioning Concrete and Masonry Structures. 


JMrsts t — 

CONSTHUCTIOR HOUSE, 
HALUUtO ESTAIE, BOMBAY. 


Telegrams ; HINION 
Tefephone ; 26036 (5 lines) 

42816 (Cemeat G-nn Dept.). 


ft is right ^at the BuiMing 
Engineer sheuU aiwnys 
specify 

CHANUNDI CEMENT 

It oiTles with it the Guarantee 
of absolute Reliability. But it is 
also fight that cement should go 
to stmigthen the country's 
delenoes. So If you are expe- 
rfendng difficuMes about supplies 
— ‘pte»e be |»tlent. The palmy' 

" days will come ^ain ^ when 
VICTORY Is won. 

TW MYSORE IRIHi & 
STEELWORKS 


A limited twmber of 

I.Ci. 1944 
BOUND VOLUMES 


are available. 


Price: 

Rs. lO 

Per Volume, nett. 

THE 

COMCRETE ASSOCIATION Of INDIA, 

P. O. Box 13ft, BOMBAY. 







BIRD ^ €0., 


Setfmg Ag&its:^ Tlie CeiUt^t Hark^fig 'Co. of 

Who are the Distributors of: A, C. C, 8t OALHfA 'G^W^ntS ' ' 

{GissmiteMi lo watd tlie w^pi^miieats of SStoMftn^ %ecMartioiis) 

Due to the War Cement 1$ released for woi^ of National importance or^ for essential r^ah^ 

Their authorised stodUsts asr^ irr the ^awlrrg towns 


LAHORE AREA w 


A&aOXXikBAl> 

JB. s. 

ASDOli HAKIM 

SOAKA 




JUiACaOB 

AHICmKK 

abitoau. 

MfiSifl BAOH 
BAWHATO PAt"jeOfcA 
KAi>DOIiAI.H[ ' 
BARBAlt „ ^ 
BASAWAUIAOAB 
BAlUWAXrUB 
BAKGA 

baSiwaia 

BAXAIA 

WOWALOHABTAL 

ABAB 

ASAOTAXWALA ^ 

ABAXKAB 

AHAIWAL 


UAmr 

SImau 

BABAiri 


wSaeiiB 

AARaBlXEflA 
ORAK jaVMJU 
OBAH AHBI?^ 

AOAUAAaA 
BAB VAST 
AABH _ 
OHAtBaABTA 

onosAirAXia 

BOAA 
na yioT 

OBOlXAirA 

DAXHOOAIB 

DAQIiATAXiA 
BAAKA < 

DAAinrA 

otSuL BABA B^AK 
BBaAmiAILKaAll 

A&A’ffliTaK^B 

BBAAlTAVABftAHIA 

OAHBABBAHIB 

KABTAIO^AX 

BHAJURriTB. 

BflVDIAL 

mSuassmon 

BIVA 

POBOAl 

mBABAQAa 

mvoA 

IIOHABA 
BOinlA BUKOA 
nOHTABAK 
BMIXABAD 
AABZDKDT 
AATABOABB 
CBOBIAB 
AAKtLKA 
TAnUAWa 

r ABOASTOK crrr 

ACAMTT. 
OABBAHAKKAm 
OAKBAB 
OABtBHA 
ORAOQAB 
OrOBABBASl 
4 M>]nA]fA 
OOBATA _ 
aOlABKBAB 
OOBIBBOABir 
ooniA 

OVJAAinrAlA ^ 


QVmn HABAABAt 

auarAiTAA 

BAVISUBAD 

uabokaead 

BAiUFfJR BAAMU 
UMStLtOB. 
iiTRA smo 
HOSEIAUFUB 
BABAPFA BOAB 
RABAA ABDAA. 
tftAKma 
X»fUA 
JAOHAOir 
AAHAMA 
f'AISOA SK>ABA 
3AmiU 
JALALABAD 
JALLO 
JAFTB 
JAAIBAIA 
XAKtWALA 
JABAMWALA 
JHAAG KAOttlAAA 
ABKr.UlC^ 
JOaUfDABAAOAB 
JfDLLVKDRS C3TT & 
CANTT, 

JBTOGH 

/WAIAKUKHIROAD 

KHIEWBa 

KABUL 

ILS OjiMMMO 
ForJuutar 
KABUL airsfi 
KABALIA 
XAtAKU 
KAULA 
KALABAQB 
EALLUK KOT 
KABOKB 
KAKOAKPUH 
KAKQBA 
KAFOAtBALA 
KABTAftPUR 
KABOH 
KABABU 
n.8 KalfaL 
KBU8HAB 
KABUB 

khakbwal 

BBABOB PAXIU 

HOT KADHAKfftHBM 

KAKDAGHAt 

KUBDEAX 

KfiAJmA 

BHAJIPUB 

KHABA 

KOT ADD 

KHARIAK 

KXLA RAfPDH 

KOSAt 

KOT KAPDBA 

EOT LAKBPAT 

KDKAU 

LAHQEB a LABOKB 
CAKTT 
LAKHKWAIX 
LAXl ICABVAT 
LALAmmA 


flDJBAT^ 


LODKBAir 

LOBIAK KHAS 

LBUH 

LDDHlAirA 

LYALLPVK 

tEACLKOI> 

ROAD 

RAOHABWAL 

HALOX 

KAJimA 

MALAKWAX 

HALBaKOIlLA 

JKAXHD 

VAXODT 

KAX 8 UK gHAHKOt 
HAHDI BAHADDlHIir 
RAMBA 

RAM BAXOCRAX 
' RAirSl BDBKWAXA 
HAVDI STATE 
RAMCrarAX 
RAKDAB 
RAlfB KA 20 AX 

Ww,u 

JLB EKraTAlMRir 
RtSAlTEEMlE 


HOOA 

ttOGBAl^^A 

uoktqobeby 

HOEIKDA 
MDKBIIFAK 
MDKXSASUB^BJfet;,!^ 
MDLLAKPUA 
MDXTAE OiTT ^ 
CAjrrr^ 
aUBEBB 

It. 9. BomaipiMil 
KUEZAPFABOAHH 
KUBIDCB 
iirAKjZHABND 
mKomKABAD 
1UEAK8AK1B 
NAKODAE 
HAHCABA BAHIB 
KAEAITG 
XABOWAL 
KARAKSBAHE 
BOABA 
XORgHEBA 
KOHKOT 
KUBMAHAL 
NDBFGEEBQAD 
MAG&OTA 
OKAEA 
PALAVPDE 
PABACHIXAB tVia 
TM 
PASBDA 
PATBAXKOT 
PAKPATTAK 
PATTI 
PJCKDIGHEB 
PATTOKl 
PESHAWAE 
PHAGWAEA 
PflllXADE 
PHtrLSBWAK 
PUtHAHAL 
POrD DADAK KHA 
PIPXAK 
HAXhav 

SHEIKHD- 

PUBA 

QtLA SOBHA ftXXaH 
BAHaB 

HAKBIBSIKOHPD BA 
EAIKOT {B S, 
MpUempuf^ 
EAfiWALf 
BAIWIRD 
BASEIiTTABKHAjr 

buajaeg 

BOEAKWALA 
EAWALPIKDt 
SENATE KHDBD 
BCFPAE 

BABBIB SINGH- 
PDBA 

BADIXABAD 
SAHBEIAX 
flAtXA KSDED 
ftAHABWAL 
SABGXA HILL 
SlLLAEVTALl 
SAEAt ALAHQIE 
8ABGODHA 
SAIIKA 

^ylTVinBBADH 

SBON 

BHAH AXAK 
SHAHPAEA 
BBABAKPDB 
(it * 

BHAHPUBBADAB 
shah OHADlUfll 
BHOBKOT BQAD 
SHDJABAD 
SIALKOT 




rSBSSL fiHAKA3L 
^GAltB 
THABALKK 
TEAL 


TOBATEKSKHOB 

TMARl 

veEea 

VAEBIdtrOK 

WASAmWALA 


SI&BniD 

SOXOH 

adkhd 

BDLTAHP0B LODKl 

BUMWE 

SEnrAOUUB. 

It S. 0AwiiM4r 

tjSagSSS (r. s 


TALWAKM _ 
TAM TAJUkK 
TAHDA mRftUB 
TAlOMAirirAIA 
Time 


HEW OEUft AIIEAw 


AGB.A 

ALAL 

ALIGABH 

AHEOHA 

AHBALA CJTT 

AMBALA CABTT 

ATaiDLLBOAD 

BA BARA 

EAEKALA 

EaGHPAT BGAD 

BAH(E 8 ]I«3ju»»}) 

BAMADDEGABlf 

BAHJOE 

BA&STA 

BASIKTEATEPDE 

UAGAHABAD 

BmWANI 

BflUCHCHD 

KALLABGABH 

BA&AVT 

BUDHLADA 

BULAKIRHAHE 

BUNGE 

HEUHDABAN 

C0AKDADSJ 

OHAKDPDE STAD 

CHOXA 

DADBI 

DALHIA-BADEX 

DIBAI 

DEHKADUN 

tHBLEL 

DELHI BKAHHKA 

DKGBAND 

DAldCADE 

DADBAXA 

DHASEFUE 

DHAKABl 

DGLWALA 

KTluXbPUE 

PAHlt>AlAAD 

FBBGEAfiAD 

GANADB. 

GANGOH 

GAEHlfDKHTXSAE 

GHAZIABAI]i 

GBAEAUNDA 

GOT 

GOHANA 

G DEG AON 

GDIAOTHI 

BALDAUE 

HAN8I 

HABDWAB 

JETAPDE 

HATHEAS 

HIBSAE 

HABANPDB (H a 
GAjfMlU) 
7AGADH1U 
7AKHAL 
7ALBSAE EOAD 
/AWALAPVB 
nra ciTZ 
jdxana 

KAIANWALI 

KANTff 

KAHDHXA 

KADJUHA 

KHATAtfU 

KHSKEA 

KSUAUk 


KAENAL 

KAITHAL 

KABHrPUK 

KAaiHPCH KHKEl 

KOBIKAXAN 

kotdvaea 

XDRGXSUETEA 

LBHHAGAGA 

LHAEBAE 

LOHAED . 

HAND! DHANADIlA 

HADLAUDA 

HANBDBPCia 

HM&UT 

MILAK 

BOB4DABAD 

HUNDLAMA 

uubadNaqab 

MtmSAN 

BDTTEA 

HUXAFPABNAGAli 
KAJIBABAD 
KAGAKIA BA DAT 
NAOtKA 
NABHA 
NAHADTA 
NABELA 
KABVrAXA 
PALWAL 
PANIFAT 
PATULA 
PILKHDWA 
lUIRALA 
HAJA-KA-flAHAa- 
FUS 

EA7GBAT-NAEOBA 

BA7PDBA 

HAHAN 

BAHHAGAB 

KAACP0& 

BARFUE HANHTA 

Kan 

BARPUBA phcx 

KAYA 

BBWASt 

BOHTAK 

HO&&XEB 

EIKHXKKBH 

BAflDON 

BAHAKAHPUa 

BAHPIA 

SANGBDB 

BABHl 

SDNAif 

baualkha 

8AHBHAL HATIH 
BAX4I 
BAEBARA 
aiSOHABA 
SaiKOHABAD 

RAJX 

bhajoj; 

SIBSA 

aONEPAT 

BIHKHAOU 

tapa 

TAPKt 

THANA BHAR AN 
TOaKIRAIL 

XyNDLA 

TOHAHA 


aditbirae 

AMfdAIIB 

HiWRAH 

niim 

^BAKSBA' 

BitARAD 

StAlMA 

JUUtAJCFDB 

BANDA 

BANGAHlTil] 

ag^"**** 

babaralgakj 


BASHABATGAKJ 

uwAimmv 

MRAB 

BBfApaHX 

BHAETHAITA 
BHATPAEXtANI 
BHATNl 
^ lHB|TAimA 

BHOKGAON 

KLPDA 

miTDHX KGAD 

BUAXFDB 

BISWAJT 

^DJUtVAB 

BmpcatANGAHJ 

bddadn 

BDBHWAL * 
OAHFIKBGAN^ 
OAPTAllfGANA 
^WHPQBE 
MAKDADXt 
BUlUBhrAa 
iSSAmWAK 
CHADBXgHADJU 
tmmtlom 
chrxmaiud 

jCSXLBIXA 

ORBUIE ' 

CB1L RAB3EA 

DaxBiZAOK 

OSrr^BABAGAGK 

flRORKAGRAT 

DABYABAD 

DAmYAOGANF 

DATIA 

d^SIgrat 

jmAweva 

btar 

XTAVAH 

PAfiMKSABAD 

KTXABAD 


CAWMRORC 


UNDRABA 

SSuGHLr 

eOXJLGOKAaAH. 


ACfiALBABJ, 

agmaxda 

AQSADXE 

AAOBBTA 


axlmabad 
Ammt . 

ABA 






STEEL W1NE0WS 

Am momf 


« TriQSidQM adkd ^oxft <i3er Ebe least 

- /'IJL ^ f33bB0:iK^££Qifi to as cdBiiiatod to the 
old4fieliilo»e4 wooden wSiulMra. *lheT 
Itawa HMt 

m kel^ £^»etwiKdpM aaaddooxe be atlacked 
^ jttftff' bf whife atib^ or other ho9ftc^4 Qtxx 
«te^ ^yg^ndowe a(Kkd dMm ere 
^stKl4*^»g t^arnmiibfY ^ ^ 

jpnqj&toia^ ^ 

. fedtoiy^xu^^ ^^tn b dai t ^eB fft gte^ doo«a 

%;ii.' 'i^Kjtt'4 iwiAm. 

-■ JCARACftt 


jpnqj&tonu 


HEWETT ENGINEERING SCHOOL 
}agat Narain Roii^, Ludinow 

Jlecognised by UP. ttothtr States, RaiJwa/s & M.£.S 

APPLICATIONS mvited far Overseer ClasSr Session July 
1945. Only such candidates need apply who have passed 
{ntermedicte Science Exartu wi^ fMiysic5» C4iemistry and 
Machemaclcs. prospeti^is will be Issued to appli- 

cants stibmitcmg certificates that they have passed LSc. 
or appeared for I.Sc Exam. 1945. Common Final 
Examination held with Roorkee Engineering College. 
Competent stafiF. Certificates granted by O.P. Govt. 
^ Hostel arrangements. 


U. P. EIKIIIEEIWI6 INSTITUTE, 

THMimaMIl, LUCKNOW. 

Appttcasiaas tnvt<i«d frtan I. Sc. (Pbths.->Phyiitc& 
& CHiem.) qpKdi4«te$ & Overs«ers of R^c^tsed 
Englneefii^ Sc&o^ for Freiwation CiMm for 
A.t1.^.E. A.HiXE,, ?uri|,I.Scruct.E., A.M.I.Mech. ft 
A,H.f.E.t EjttpuiWd^Oftji, ♦ec<^i»l»od bf Govt. 
of SdssiOA jofjr i94S. Competent Staff. 

Hostel amia^|!»ne^. fREi Prw^eaiis from 
D)rec$c^r, ' . , ' ' 







G. P. P. ROOF PRODUCTS tlQOHJ SEAL, DAWP PftObl' « 
REINFORCED PLASTtO FOR LEAKY ' 

To be iq^lied 4bi*«cdy over tbe credcs 

Ask for Lit^^xjtare an<t Samples . ; 


GARLICK & CO., 


TOR ALL TYPES OF 

REINFORCED CONCRETE STRUCFm^S 

COftSUtT 

BRITANNIA BUILDING 


ivedb Cii«1e, frC^AAY, amt wt 
I4erket, AttmOAmm* 


IRON CO., LTD. 

PHONE CAL. tS660*6f 

Stephen House. 4, Dalbousie Square, East, - CALCUTTA 

WE buTld 

f^ictories. Hospiuls, Aerodromes aitd 
Cement and Asphalt Road - Rtinmiys, 

A.R.P. Shelters, Bridges, Sewers, Pipe 
lines, Relfifwxed Conc;rece,S»>rageTanks, 

Sifos, Bins and Biiildings of every 
description* 

ARDESHIR N. IRANI & CO.. 


CofadMi AoMt, 


NAHDM MAHZfL 


ProncKWC^^^B^^CHMCO 

THE KST 

CEMENT WATtRPROOrEfi 

Praferreil and «ised hv Exoerts aiad EmiA«fvt AetiHurMeA 
bacaiM IT BKSURCS PERnCTLY WATCRMOOP 
CBMSprr ^ 


^URCS PERRCTLY WATCRmOOP 
C OMCfUBTR OR KASTISIING 


Bombay S. 


mCREMl^S THE STTREMOTH OT CEMENT TO A MMftY 

MARKso ocGREE Mto peRMAMENnn..Y cuPiscs sALT-i>;mw: 

A KEEPS THE STHOCTUME ABSOUJTEJLY mOW&-tmY 
MlOHESr GOVT TEST OE^TinCATC 
COMFAHE ' CICO^ S ' WITH AMY StMfUAR PHOOOCT9 ANO 
JUDGE r099 YOURSELF 

Large Fredi Stocks Alwj^r5 Avallebte 
WRITE FOR Tull Oetatts and Copy of Govt* Test Report 

THE STRUCIHRAL WAURRIOOFtNG CD., 

2}-t, Oovar Road, Baltygangej Calcutta. Piione Pfc. TS6. 
Teiegramr^ ** Aquaproof *” Calcwtta. 

Sdbnix Agents. 

e A^BUTtiNCr A CQi«« 

UmhATA A OtrfbL 


H^r AVAaABU AGAfll 

Jimartwiae Antl^- 

Corrobi^ Raint 
lieeps yo^r irwtt 
and tieeT woiHk 
Tbfo from tlw 
of ritu 
aa<t^ corrosion. 




THE NON-FERROUS METAL REFiNERY 

£4 SPAFAiVVAD:, WAZaGAON. ttCMB-AY' PC' 



69 , CLIVE:' STREET, 

i \Ky VF A 'V E FU O E ‘-G A 










? 


Umts «l frMcport iSiould no4 
wagoM at wairciHousas^ 
Pirocnpt 4Mlo*difi9 %v3 terwl H>* 
wagon bacdi whar# St n mot* 
naadad. 


Wm££P iI/ffBOmS M3P/Mi 


B. S, S C.J. B B 4 A 


B V 



L#. 


>llt1lIAKSirr BITMEOGEHEOVS PIPES 

hb fis^,i»c — ^Substastii} v£vla $ — 

tjotoaS q|na% ^ ia»er the W^pdd^ 

i- ‘ ^a'^jBttnaW ^ ffa rac^aiM «£t av^' 

jBi». ai^;M tm. 

, I . Btml tJBIw ' , - 

':^^g4btgfts^^ mOM wutf!^ Ckr^ W^M»<1r. 



THE SIXTH INDIAN ROADS CONGRESS 
DELEGATES INSPECTING AND DGCUSSING 
CONCRETE HAUNCHES ON THE POONA- 
BOMBAY ROAD WHERE MILLARS* 
CONCRETE MIXERS WERE 

EXCLUSIVELY USED. 


MIUMIS* TIMBER & TRADIilG 
COMPANY, LTD,, BCMBAY, 

STOCKISTS Of CONCRETE AND ASPHALT 
imXERS. 







A MODERN T. B, SANATORSUM NEAR SANTIA<?0, CHILE. 
THE BUrLDING tS SO ARRANGED THAT EACH fKKDM 
CAN BE THROWN WIDE OPEN TO THE AJR. 




Vtomd hy B, W, at Sim tSwto at Xadn Doaoluy^ 

Ijy ML H. »i«wwsr MJL. 




' ^ I #WI Ll 



NUMBER 7 



Introducing! 


1 . 1 . 1 ^. ■ 

C. H. JOHNSON & SONS ITD., STOCKPORT, ENGLAND. 


Manufacturers of: 

SELfyDONTAa«D POWER RAPH<1ERS 

PATENT DIESEL PILE DWVaS 

SELF-CONTAINED CENTRIFUGAL PUMPS 

SELF-CCH>TrAINED AIR BLOWERS AND AIR EXTRACTORS 

AIR COMPRESSORS 

COMPRESSED AIR TOOLS 

CONCRETE VffiRATORS 

CONCRETE ROAD SURFAQNG MACHINES 

VIBRATING TABLES 

VIBRATING COMPACTORS FOR FOOD A CHEMICAL INDUSTRIES 

CONTACTORS' PORTAAU EXTNDT4G CRANES 

BUILDERS' HOISTS 

PIPE LAVING WINCHES - 

TIMKR DRAWERS 

WAGON AND TRUCK LOAIi^RS 

PORTABLE AND FIXED CONVEYCXtS OF AU TYPES 

ELEVATORS 

SCREENS. VIBRATING AND ROTARY, Fixed and Portable 
AUTOMATIC FEEDING HOPPERS 




&C &C &C. 


Please address your enquiries to: 

KILLICK, NIXON & CO., 

Import d ^eney Department, 

HOME STREET, FORT. BOMBAY. 

SOLE SBJJNG Amm f9m INDIA. 




iwdr iM 



WE HOPE fT WOMT BE OUT TOO LONG 

ytet4lt4z. 


Maoonite is up and around doing 
important work to help linish 
the war. There’s little of it felt 
for civilian use and you may not* 
^ always get your Masonite when 
you want it. &e patient, please, 
and u^it until the day when 


Masonite will be here again in 
abund^ce, enough to rebuild 
India from Cape Comorin to the 
Khyl[»r. In the meantime, you 
might hit on some useful ideas how 
Masonite could be used to ration- 
alise your p^t-war production. 



MASONITE 







Tirad« Miifk iLcf. U. G, Pat Cli. Identified all 
produces jnarktsted ^ Masonite Corporation^ 


Ageiitt (» ioAa: 


Ageats for Eastern indJa : 


BALMER LAWRIE A CO., LTD 

CALCUTTA'. 


GLOVER construction 


IC^PYRIOHT) 

• sPfi Ea y m Qjm 



PeSiGNS IN SPANS FROM to IgO-Q^* 

• RCINrofVCCD CONCRCTC* 

• STEEL. 

• TiMSCfT. 



tftECftAilSi 

«* 9 ^AWM«LLS*' SOMCIAV* 




PHOMCS. 

eooo 7 4 three uhcs 


Ymtr Saniimrif & Water Supply 



Cmiutk: 

HimliisthaB Plambers 
& TrHers Ud. 

(with which Hinckfsthan Traders i$ 


Sanitary fngineers, Cbntrattora . 
and 

Tube- well Borers. 

34 , $tn^ Hoad, - - CiUXUTTA. 

none: Caf. iOK Gram ' 


Lnnite 

mtmmm 

for 


[ FLOOftlMIS ANP FAVING-<4opm$ a dense, compact 
[ a ftoQr that hr wear*re$isting, dastfess. water-proof aod 

^ grease^pfodE. The only successful flooring for heavjr aervtoe' 

[ and Portland eettmxt applied 

I as a riurry auceessfuliy vraterproofs all classes of poroue 
I such as brick, ooncrate. etc. 


S^te Agientsi 

BEAix.ir Jk ^ en^wui 

eBWWhBWBPPpBWWWltjllttl 7 E|!l'Jg|gp^B|p|||Pg^|pPI^^||| p|pp g|g 
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VITiU. TMMSraRr 

India must plan lo develop her 
tran^Tt system if she is to hilfit 
the growing needs of indtistry and 
agricuktire. For the quictcer trans^ 
port of both the Implements oC pro- 
duction 4ind pr^ucts^ India will 
require more lorries for her roads^ 
and. mote raSway lines^ wagons, 
locomotives — atl made of steel • 

IWm STEEL 

issued bx The Tata iron & Steel Co*, ltd. 
Head Sates Offtce : 

9 02A,. Ciife Street, C a t c u tta. 
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EXECUTED BY 


SIMPLEX CONCRETE 
PILES (INDIA) LTD. ' 


CALCUTTA 


MADRAS 


inE SIXIK INDIAN ROADS CONGRES 
DELEGATES INSPECTING AND OlSCUmC 
CONCRETE HAUNCHES ON Tm K^OH^’ 
BOMBAY ROAD WHERE MIUAHS* 
CONCRETE NIXERS WERE 

EXCLIKIVELY USED, 


nnxm^rmmiiTmBm 

mmmK, mmm, 

STOCKISTS OF CONCRETE AND ANHALT 
MIXERS. 




f f 1 1 1 D E X P E R I E N C E 

Roar IK Oiatuben ha¥* been si^lyl'^g their $pedati$ed products to alt parts of 

tfiO viori 4 i and tucperience gained by patiaiit neaearcb and crahanaanship over this long period 

is entirety at your disposal 

IFte fo^e/wi^ H 41 Utt mf Mom0 Hff >ji«iiaiatt CInsMtfem rm^ prpductt 
wiH nifter the mur; meee deteHeH infaemtiHon cAn be sent 

now for me mwn tho time comes. 
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cmcE 0 vat «» sy-WMMKT 
luunr 

CMaMCM. njyiT 
■UUT finitICE njMT 


simwows puuiT 

MBIT nsaWfUlM 
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MttD SIEEL TANKS (filveted or 
WoMed) 
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QUT of many hundnda erf tKousanda ol Icef 
oi Goodyear conveyor beltioC ractalled 
more tltaa 9S per cent w bkHI in uw, much 
od tt after acrvice td hk to eight yean and 
longer Thi* scaodont performance la due to 
. SIS mnfor Goodyear advaoti^ea that ahould 
^av« your fullest coustdcca«ion when buying 
belting ^ 

1 . PMONCB TN^GHlMOWMCCS^wuMKr correct idler 
coNfaci^ aiaJir stFaigfcllmc iratntng easier, ktlp 
prevent nuaeftgitmenE and edge wear 

2. Aai>4ICU»*UZINO COMfOUMMS'-hMp acidic 
iwoWri frvm "eaitiig caroui and foeaenfiig 
/usIeHrrs. BjfMirr /or Mutny jwars, 

3* e4llDEW<iNHiMIC0 CANCAfS -prentnCs tfHldeavrot 
* that nans nMNy belts Tests show hllfe lass pf 
tensile streagtA in Qo<4ytmr belts eapooed to bad 
nUdnmig comlHiOMs for e^bt ynara, 

4i UMOet COfWCN UM-»hjc of cowers ntith AigA 
nbrasraw index plus ’'breaher*' to ittcreosa cover- 
to<o.rcoss adhaston insures aiaxiantia resMtan^ 
ta nhaasaoM and stripping 

S< HKm nil un-sbiiN cowlad beHMea pfids tatfh 
InglieiT -giudWy /vicljon rsMsr triples life 
on stmaii putleps. Ho fkx faibtre has cicr been 
reported in a Goodyear baft 

4*MA&WUWm»SftK3atANCt-./iu<T( tmie covers 
^b tangb andeivaner enshtott breaker mcrwuc 
covar-dahcafVNaa adbesien;, mniietue danger firmt 
heavy laipaets, bmlnn^ and stnyp^g 

VdMi will iiad alt dsaia faaturea cotohUud 
owdy bs Goodyaat conveyor brIltBd. Todiw 
Goodyear -casi aupfily- you with bdting mude 
^Kttfiibtie .riAbM chat ta ewedSiemt as its 
«Hbit«nca to alwasiod niid cuttnig^ in Bex Ijle 
and eoyernuffcaas ndiwbieti For full ia^otta- ' 
aioo WfirtMTTlwCMtMarTyreft ItidhberCari 
( iidfiat UnuMd, Ofewtta, 
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i Wtfmiti w JwN l iwm. Thn^ etm 
UmiHiiiMgly m t h w It w Micb^ lisr 
MnitH; *9 dry* Mdy fi lih* IlMHMe 
w p mmUif tWBd i li»r« ll » r » xty •c0<i(cwntcwt,i^ , , 
it 4i {rt idi lirtily TM CM 

«f ICnidhflIiB mIiw «MV |M^ 

iMi vnjili wilJttt 0|ft fMfe CtaC 

«i« ««idMihi wltfi d^ rMnd and 
iqtMV* IhwI» »Mf ^ Mtt «CM IdiUbw 
Iwcrmwn 4fe«lr «eofM maud iKSUCsr* te«H> 

Jbdiitt «dd Hfr 9t(Ml( Awm I* f * 

WuMy iUnMtrai*d tUm^riptivm^ Utmmmrd 
wm 9fm nifipHmd on rs^iuott to ; 

Soio Mttnf A$mtM : 

RAWtPLUO PRODUCTS 

(INCMA) lAWm 

DAMttSMAW House HMUMIlDCSTATl. * 40MAY. 

GttuuralAmntst 

T. e mOMM * C». Ite. CHcMHfk fer •wwri. VOmt « 

«rfns CMSg nH TS f l i m iWWHB B «■. pwirw) Ud,. !«>*■—. 
ftr Wd l raK 


« HIGHWAY” LEVELS 

VWH OiSCK LEVELLING 
HEAD OR THREE-SCREW 
LEVELLING BASE. AND 
WITH OR WITHOUT 
DIVIDED CIRCLE. 



SEND TOUR 
mSTRUtiENTS 
TO US fUR 
REPAIR AND 
'ADJUSTMENT. 


Agents in India: 

ASSOCIATED IHSTRUNBir MAMHACIHf^ iTD. 

K, am wiKMW, ousm. Tt^^moitmL ., 

Stockists: LAWREMd A M Afd wm) LiNN#€ll 

MMUV - HIWMiMK • OUOTM ■ MW • IMA ■ UtMC - UOMnWrcVMMM 
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^ SfgonM matter tihould te odirsm^d *o Ae JBSrfto ^ai «fl dime 

ptriaitdti^ to Jafo'artwwwtwwfct ly tto Tht Sndim JtmmA 29* Hamom 

8 4Mr «?pr w 6-0 p«r oHotHn m InMa, Ra &.8 abroad 
€!^mrUHdimta to libia ottd pbolO|pr<y)|i« far ttqpndui^Btt -ta-e imrUed wtd aU tkose 

ajGC^ied imUhep<d4far mA eaMnhtotans and piu/toffs^faa must ha aecampanwd by a 
/^mffad addrtsssd aaaalfip*^ oAennsa tfte^ return, ^ nof aemgtfedt camtat he guaranteed, 
^ama^dm ®wiP», expre^aei in dim Jmtmed^ dkadd baimuidarad as nee«vMr% dune ^ Tka 
€on«me AatwiMott at The ComeBt Marketing <!». iif iadta lAd. 
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£DIT0I2I/1L 

TH£ RETUimiNG INDIAN SOLDIER 



The average Indian and villaga* will, according to Brigadt^ F. L. Brayne, one of 

the fcaredniost champions of the cause of the demobilised man, demand four freedoms FirsUy, 
treedom from hunger, want, debt, and general insecurity , <iecon4ly freedom from disease and 
suffering; tMfiily, freedom from ignorance and bcM-edom , foufthly, freedom from the 
exactioiK and tyranny of petty officials. 


B efore large scale economic planning can take shape, 
it iS obviously necessary that these four freedoms must 
in some way be realized. Nobody wants a return of 
the difficult days succeeding the last war. But these diffi- 
cult days will assuredly return unless urgent steps ate taken 
to meet and avert them 

Everyone interested in this important subject should 
re^id the b(X)k entitled ‘ Better Villages * by Brigadier 
Biayne, which gives a comprehensive account of all the 
important aspects of village life and well-informed sugges- 
tions for Its improvement. We purposely say well- 
informed as the Bngadier has given the best part oi his 
life to the study of Imlian villages in the Punjab, and has 
made a remarkable improvement ui those that he has tackled. 
But there are many difficulties ahead One of them is 
the comparative lack of education at present imparted 
to the women of India He maintains tl^t one of the 
greatest problems of boys' elementary education is the 
way in which, after leaving school, they forget all they have 
learnt If their mothers could interest themselves in their 
sons’ studies this would not occur. No one has yet heard 
of the sons of literate mothers lapsing into illiteracy. He 
goes on to say that ** every ywr score* of ycmng m«a 
are tndiiedl for mral work of various kiti^ and ae oae 
waiickee tlaan at work before tboy leave tlieir traiiiii^ 
insdtntikHi oae is struck 1^ ibeir smartam aad ^hcir 
«p]md&l proome. Ihey are foD of aoal aad kaowleAse 
detenmoed to put thiiv wlieaever they food 

^hctti wrras* A few years biter^ one comes across them 
ag»uB at uNNrk and one is oaabk to recognize tfaeni lor 
the same peoo^ They have stuped bock into M 
ways and are <»aient to pass their time in a d^ routine 
imilaticMi of lAat they learnt at tlieir tnnning sdhooL 
1 feel certain that one great cause id this disastrous 
dbiMige is ffint no man can live pennaneady ahead of ids 
home. Whatever be has learnt or wliatever priqrfess he 
has niade, he must, in die end, come badk to the stands 
of hislHmiie,aiiddiinstaiidaididlifolioiiie isihatof his 
lfosoWarcanfightm£roiitaadlMiiiiidhsmatliiesainet]i^ 
the truned wnrher cannot hope to agdift his Inime as 
weO as his ani^^ihouKlitsod to the standards he has so reeeady 
acqiuired. Unless l»e can gather in^piratian from Ifo home 
for Us dd^ strami^ sooner or li^ he is hoimd to shp 
haick to the old levd**" 

The Concrete Association of In^a is trying to help 
in a smad way hy educating the returnii^g soldier in the 
elements of concrete work, and m using cement in the 
comset mtoner, ' It would be a hopeless task to educate 
the tens of thousands of Tetnnsmg scJdiefs who need instruc- 
tion in tins So the Assodatioii has set itself a 

goal of the formation of six or seven centres, each traanmg 
a batch of some twaity men evfsy six months. These 
men wffi have t& be picked as potential ii^tmctors them- 
so that denaeafary knowledge of cemeiat and concrete 
ic^ be distominatod ihrou^oot the couatiy. While 
aspire to educ^e many Indian wc«nen in the 


technicalities of cement work, we hope to interest them in 
the need for better and cleaner houses. Cement is the 
recognized material with which labour sa\^iig homes can 
be built. There is nothing so easy to keep clean as a 
concrete slab. Flies which breed mainly in dirt, can only 
be dealt with partially by disinfectants. If filth and refuse 
are allowed to lie about, all the disinfectants in the world 
are powerless. Flies and insects of all kinds, including 
maUiiai, bring disease and deaths and must be eradicated 
before heedthy living conditions are estabhshed. Just as 
cement concrete has been used m war as a means of fighting 
the enemy, so it has to be used in the years to come to 
fight the more lasting and powerful enemies of dirt and 
disease. 

It is often said that a poor viilager cannot afford to use 
cement, actually he cannot afford to do witliout it. As a 
first step a small amount of cement can be used to bring a 
very great amount of improvement in such things as the 
construction of clean floors, soak pits, open drains, latrines, 
ventilators, trackways, etc 

Brigadier Brayne says that ** it is easier to establish 
domes& reforms wliieh the womm imderstaiid and 
appreciate (sitdi as the paving of atre^or the improvanieiit 
of wells), .even didugh day cost more money hm bring in 
no cash ri^nit than to spread the use of gc^ ploughs or 
to persuade the people to buy good bulls,^ 

At the end of his excellent book he^ gix^es pointers to a 
short term post-war plan. He says ** th^e is hound to be 
a gap between the end of the war and the time when large- 
scale planning hQiins to benefit the emnmen man. l1^ 
gap must be filled by a general uplift drive— dietter seeds, 
consolidation of hohUngs* nuunure pits^ antMrosion work, 
co-operative entorporiseip cottage indvuttries, vmtilatorsy 
chimneys, unproved wdish the growing of luotective foods, 
domestic training and welfore work for tvomen, youth 
movements, organized recreahuHi^-all the little things 
whidh cost so little but mean so such in improved healA, 
wealA and welfibeuig. This programme vrili serve to kei^ 
everyvme happQy and prom^y busy tUl the big plans 
mature and %vill do more than mny^uaag elm to ke^ the 
pei^k tc^^ether, to prevent the reactioa and dmihisioiiment 
diet » m likely to felliHV dto relamtioa from the strain and 
effort of war, to prevent the ex-soldiM drifting ipart, 
frittwtmg away their saviiqfs, and forgttting their eomrade- 
dup, loyfldty and disdiiBite, and it will convince ewryone 
of die good-win «d GovWimienEt and id course its deureand 
capacity to win the peace as wdl as the war.^ 

Here are some of the nation building works which the 
book suggests can be started at once by returning soldiers. 

L Land. 

{a) Anti-erosion, soil conservation and reclamation, 
tree-planting, re-afforestation, control of 



9wMwm Cbwmift 

grazing grounds, terracii^ and eml>a&feig 
or bundiug of all unlevel arable Jand*>1Wl>^ 
sidles for ail seif-heiping sch^« of 
reclamation and conservation, India is 
drying up and erosion is its hugest si« 3 igle 
cause of poverty. Uiitil erosion is tacMed^ 
the soli and water of India are wastuig assets 
and every scheme of land devdopment is 
increasingly costly to execute and maitttam 
and gives less and less return, 

(6) Consolidation of fragmented agncultutal hold- 
ings ; this wiU increase crop production b5'' 
at least 25 |>eT cent., reaJuing a sum greater 
than the w’hole land revenue now paid in 
areas where it is required. 

II. Water and Power. 

(а) Canals, barrages, sti»rage dams, hydro-elec- 

tiicitv, tube- wells, should be made wdierevei 
possible 

(б) Improvement of water supply in existmg wells, 

repairing wells and sinking tliem sliould be 
taken in hand wherever possible Well 
irrigation is the greatest insurance against 
famine and therefore it should pay the Icm’est 
possible taxation. 

<c) Bund building should be done wherever desirable 
and possible 

(<f) Water hfts and pumps of all kinds must be 
encouraged 

SL 

(rt) There must be complete replacement of inferior 
seed by g<«:Kl seed. 

{b) All the sidelines of fanning shouKi be developed, 
such as stock breeding, dairying/ fruit, 
poultry, bees, silk, lac, i^eep, wool, mohair, 
etc 

{c) Agricultural and otlier rural serxnces should be 
fully financed and organized so that the 
farthest farm and village will be served, 
(Concrete trackways and ev&n cycle-tracks 
will very greatly help in allowing free (om- 
mumcatuui m all weathers especially in the 
wet parts of India— Ed ). 

The anti-social and wasteful enme of cattle 
stealing must be seriouslv tackled. Con- 
solidation of holdings will make hedges and 
fences possible, and tattfioing and registration 
of livestock will be developed. 

{e) There must be price control of pnncipal agri*- 
cultural products to ensure a fanr return to 
the paroducer 



{/) The tonier wilt be .IK 

into his work by;— ^ : . ' . / 

(i) Consohdation of hddiit^ 

(ii) . Better Tural services of health, sanitation 

3jid medical aid (includi^ maternity 
aid and drinking water), edaeation 
^ {including domestk trahikig ibr women), 
Tadio« recreation, culture, etc. 

(lii) Controlled juices for bis produce — a fair 
price IS bett^ than good seed 1 

(iv) Fairer distribution of taxation. The small 

fanner carries more than his share of the 
burden and the privileged classes, whether 
capitalist or agricultural, urban or rural, 
carry too little. 

(v) Credit and marketing facilities and rural 

savings systems 

(vi) Developing communications roads, rail- 

ways, |K)rts, air services, posts, tele- 
graphs, telephones, radio. Subsidi/iug 
self-heliuiig improvenient of village roads. 
Forcing ai) 1 e-bodfed men by law to 
give (as in Turkey) twelve days' work 
(or pay for a substitute) to village roads 
and other community work (build- 
ing tree planting, etc.) Introduction 
of rubber tires for all bullock carts ! 
(ft may be possible to use old motor 
tires cut into strips or gaiters to protect 
roads from tine destiuctive n^Auence 
of the steel tires of bullock carts. This 
Association is at pi easent engaged in 
exj^eritnental work on these lines — Ed,). 

O&ai'EfMaitidb . 

IV. Industry— Mranituii possflik devukifvtticnt* 

V. Hcdhk Iiniiruveiim^ 

VL Wumen*! Wdfsru. 

Vll. Su^remon of Bribery. 

VIQ. Edttcatkm. 

Complete reoiiganization of education to suit the actual 
needs and realities of town and village and the social and 
economic states of the people. 

In a short editorial it is impossible to do justice to so 
vast a subject . But as the proper use of cement and concrete 
mii^ play a vital part m vdlage uplift, we think that a 
study of the probleim affecting village life, is well worth 
consideration by concrete engineers 
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GRAVING DOCK, SYDNEY 


Bjr 

MMmtflE W. HBUFFEY, M., KJtL fnst. €J., CIM of tlie Dock 
CerntrucSofl Section, Austrian Depailnwiit of tlw Interior. 


Pt^nc JReiafwns Ojfie^r, of ike 
Cy/ice 0/ the Hi^h Cotnmtsst&mr for 
Austrai^ \n India, has mry ktndly put 
k oi the disposal of the readers of JoumeU 

^ the foMomfig asHcle of the Captain C{}Ch 
Oraving Ilnich^ which has ^usl keen com- 
pleted tn Sydney hatkour 

This IS One of AM$tealia*s greatest single 
er^neertng achievements TM& dock can 
accommodate any skip afioai with an 
appreciable saargtn. Sir Alexander Cikb 
and Partners were comwt^sioned to ex- 
offFFiso and report on ike sUe, and assisted 
%n the supervision of the eonstrucfion work 
Sownd rock was available for feunda- 
iioHs at a reasonable depth — (Eo ) 

GonemI Layout* 

A n area oi some 30 acres has been 
reclaimed to provide wharves, 
workshops and services 
The dock runs roughly north by west, 
W3.th entrance facing north, approx- 
cmately halfway between Potts Point artd 
Garden Island From tlie entrance, tlxe 
w^Is are returned at right angles to the 
centre Une, to meet a wliarf on each 
side, rtittmng north approximately paral- 
1. lei to the dock 

^ The east wharf>*25Q feet east of the 
dock centreline, is a reintorccd concrete 
counterfort wall structure, backhUed, 
360 feet long. This may be later extend- 
ed to hnk up with the cruiser wharf at 
Garden Island. 

The west wharf, approximately 149 
ieet west of the dock centreline, is a 
r^njoarced concrete pile and deck struc- 
ture, which runs north for 486 feet to 
GOiuiect to the roundhead of the htiing 
out wharf 

These two wharves form an entrance 
basin 400 feet wide 


The httmg out wharf, of heavy T«n- 
forced concrete construction, lies to the 
west of the dock, running north-east by 
north, on the p^ongation, of the line 
of the existing wharves on the east side 
of WooUoomocdoo Bay, for a distance 
of 8feo feet 

The dock is served by two electric 
travclUng cranes, each of 50 tons capacity 
at no f^t radius, one on each side of the 
dock The - dockyard area generally is 
served by two diesel locomotive cranes 
of 5 tons capacity travelling on 3^ miles 
of 4 ft 8J in gauge railway track, with 
two mobile cranes of similar capacity 
The fitting out wharf carries a 40 ton 
electric traveHmg and a fixed crane of 
250 tons capacity at 118 ft radius 
The mam workshops are located on 
reclamation to the east of the dock, and 
two smaller workshops lehind the fitting 
out wharf 

Graving 

The dock is ccmstructed in mass con- 
crete founded throughout on rock, and 
was built in the dry inside a cofferdam 
It measures 1,177 from the cope at 
the entrance to the cope at the head of 
the dock, with a width at entrance of 
147 ft 7i m and a depth over the sill 
of 40 ft b in below datum, which is 
approximately L W O S T The le\'^eh<if 
the dock cope and the reclaimed area 
generally is 10 feet above datum 

The area between the walls and the 
banks of the cofferdam has been reclaimed 
l>y backfilliTig 

The dock walls are of gravity section, 
generally 41 ft 6 nf wide at the base, 
stepped m to I ^ ft. 7 m at the top. Four 
continuous altars are provided at mter- 


vals up the wall, in addition to a bilge 
altar and steps at the base 

Within the walls^ two subways run 
Tight round the dock The uj^ier carries 
fire, fresh water and compressed air 
mains, and cables for operation of valves 
and for supply of electrical services. 
Branches are taken up through the walls 
at intervals to service connections at 
the cope and to installations in the dock- 
yard. 

The lower subway carries a 21 mch 
dia salt water main for supply to ships 
in dock Branches are taken through 
the w'alls to outlets just above bilge altar 
level, from winch special flexible bronre 
hoses are provided for connection to the 
ship. 

Direct access to these subways from 
the surface is provided by three shafts 
OH each side of the dock, which are fitted 
with armour plate covers 

A cross subway passes under the floor 
of the dock below the entrance siU, con- 
necting the subways on each side and 
providing a route for electnc cables and 
service mams* 

Three grooves, formed in granite 
blocks, have been provided in the dock 
for the floating caisson gates, an outer, 
or emergency groove, and an inner, or 
mam groove, at the entrance and an 
intermediate groove about one-third of 
the length from the entrance 

The clear length available with a cais- 
son m the emergency groove is 1.134 
ieet. 

The intermediate groo\^ enaWes tilie 
dock to be divided into two sections, the 
inner one of 700 feet, and the outer of 
395 feet clear lengtlis The arrangement 
of valves for filling and emptying is such 
that each section can be used mdepend- 



ConaHBM kaHw. In tha cotttsructkm of Sydn^*D nwfr ten mififon pound graving dock which cmi accommodate any ship In the world. The 

oDnerm for thA body of the dock Was poured Hi ^ It leMhs, gaps of five Ieet being tak between the l^hs. Concrete was poured In 
the pfph to three monthly biter and to i^er moat ^ the shf^fciqde of the ^ ft. blocks had taken place. The completed walk have shown 

- no signs of HSIui or cracks. 
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Cfltly the other. Alt gprooves have 
mner asd (niter faces so that water may, 
if nec^sary, be imjpcmnded vntbm the 
dock to a le^el above tide level. 

ihe fi<XMr has » level stop 20 feet wide 
alofi^ the qmtre, and slopes each 
from this to the dodt dtainage ehtannete^ 

^ «t a fafi of 6 in* in ft 4 in., 

' ^ 'At the taihcWKie, ^ jsSB ft,' 


' dra^'oh -tSe 

. to caetry any'leaha^ water to the 
4 ^ns» Another jaisod t ft. 6 
above the fiootr^ oames the intennNhkte 
caisson groove 

The fining of the dock js earned acit 
hy meai]» ed two hiiisg one on 

ea^ stde of the dock. These lead from 
the retimi waTls down behind the dock 
walls propca* fw some dtstance and then 
oosEsect hp with cafverts formed ia the 
base of the wafis. 

Each culvert discharges into the dock 
through two sumps in the edge of the 
door, c«ie just inside the matn entrance 
sill and one behind the intedrmediate siU. 

The same sumps and the pentions of 
culverts m the walls are used for dewater- 
ing As, however, the pumping equip- 
ment IS all located on the eastern side of 
the dock, the sumps on the western side 
of the floor, are connected to those on the 
eastern side by m^Lits of 4 ft diameter 
culverts cast in the floor 

The two floating catssons were designed 
by Messrs Vickers Armstrong, of Barrow- 
in-Furness They are 15T feet long by 
37 feet wide and 32 feet deep, with a 
dc^^cemeat of 3,655 tons at U^t draft 
of 33 ft 6 m Tbe\’ are of ah<weJded 
steef constructioa, bolts or nwts being 
used OQly for attachment of armour 
f^ating. The sides are protected above 
water level with 1} inch armour plate 
and a 4 inch armour plate deck is pro- 
vided Tlie top deck is finished off witli 
wood-block paving. 

The stem and stem are budt with a 
slope of eig^t to one, as arc the grooves 
xn the walls, so, that wlien floating 
a caii^son has adequate clearance for 
handUng into the grooves When sunk 
m place, there is about 10 inches clear- 
ance at each end, and tapered timber 
blocks arc used to ensure accurate cen- 
tedog. 

Each caisson has a 16 ft diameter 
cylindrical water ballast tank running 
fore and aft, divided into 3 compartmeats 
to adjust trim, and tidal chaihbers on 
each side above normal w^ater level, 
separated by a longitudinal bulkhead. 
When the caisson i.s sunk, water is first 
admitted to the ballast tauiks. This 
brings the inlets to the tidal c^vambers 
below external water level, the inlet 
valves are opened and chamb^ 
floodedu The caisson then continmis to 
sink until the tidal chamber valves are 
closed. 

When raising the caisson, the water 
in idle ballast tanks is blown nut by 
compressed aur, while the tidal chatnb^ 
vatves are left open to allow the water 
out, 

fkmmhottM. 

All the pumping equipment for the 
dodk, exce^ the smalt subway drainage 
ptimp previously mentioned, is ecmcen- 


trated in an undergroimd purap house 
located m the angle formed by the cast 
dock wall and the east return wall This 
pumphouse is a reinforced concrete 
structure 14^ feet long by 40 feet wide, 
b«dt mostfy in rock excavation, with 
apodal pnAci^n agamst baptmig. 

The faaia are three ¥» nambeir* 

,dic .ite 

volts. ^ ' 

fimm the mmn 

ks^B^liad bdow tiher pmnphmxae 
iftoor di^ia^e by way of mnloiroed 
cemetete colviis through 6 ftet ma 
f valves in east return wsdL in 

addition, to a Bton discharge valve in the 
waB, ea^ pu|9p has a special automatic 
r^id-dlosing: ’^ve on the discharge side 
to avoid excesaive speed in reverse of the 
pump and nwftor when shut off, as Ihe 
pnmps are s^ne 40 feet below low water 
level Another automatic seif-ciosing 
valve IS Hotted to the suction jude of each 
pump. 

To impound water in the dock above 
tide level, the d:eiivery of one main pump 
can be bv-passed into the east fllhng 
ciiJverta, water being supplied to the 
mam suction <^aniber through a special 
6 ft, dia valve and culvert in the east 
return wall 

The three pumps are capable of 
dewatering the dock in 4 hours at a rate 
of over 4.500,000 gp.h per pump 
^lecial pumps are provided to deal 
with ail dock cb^nage and seepage water 
Also in the pumphouse axe two Are pumps 
capaHe of dehvenng 1,^25 g p tn agamst 
a head of 270 ft to the Are mams round 
the dock, and three circnlating pumj^ 
supjfl\ring the 21 mch dia salt water mam 
in lower subway 

The mam culvert valves, 4 of which are 
of 9 feet dia., and 9 of b feet dia » are 
of the double faced wedge type and are 
operated by ^eoinc motor through worm 
and wheel gea^mg ' There is al^ emer- 
gency hand operating gear 

All pump» maiTi valves are operated 

by remote contrefl from a cmitrol desk m 
the operatitxg floor of the pumphouse, 
and the system is electrically interlocked 
to ensure correct sequence of operations 
Visual indijoatEon of operations is given 
hy lights on a mimic diagram in front of 
the control paioe^ 

fkockCraiM»* 

The two electrtc traveling cranes. 00c 
on each side of the dockf are oapab^ of 
bftmg 50 terns at a maxnmim tadfns of 
no feet up to a iM^ght of no feet above 
low water. An aintUiary hoist is bXso 
provided to Eft r 5 tons kt tto feet radnxs. 
Their speed oi travel with a 5o*ton load 
IS 60 feet pet minute 

Tjhe cranes tim on double 3 ix lb. per 
ya^ at feet centns, the ir^t 
raffil being canied on Ihe tc^ of the dock 
wrdls and the back rsdts on a 4 ft. deep 
reinforced beam xuippbrted oa 

iB inch; X lifl inch rdnlorced conctete 
driv^ to jco^ at 6 ft fl.incb centre, 
^e crane beam ia iateraUy bmeed by tie 
beams to the bade of the wnB evexy 20 
feet 

As these caranee straddle tbs 4 It. S|.ta. 
gauge railway tmeks, along the dock 
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Jfailar tS«h» 

side. Ihe biwers have been de»ignef1 to 
give clearance ftir tfie postage unckr^ 
neath »f rail tra^c. including tbi? two 5 
ton die«5el locomotive 'cranew 

To facilitate liandling of ships and 
the caissons there are le capstans 

of the consent c«rr<!*d; typei ^!?ach c^ipalife 
of at 



base, 

to roi^/ -Alimt H tn 

b»se^ the diMhfiler "is 

pters ^ to-nW tev«| 

m hollotv cohuorme of 7 ftv 6ib£tL 

and 3 It 6 inch imernhl .diameter, the 

hollow ct»%s being fUled sand. The 

pi&rs are tearminated in jiohd hmds of 

rectangular sections, which m the case 

of those m the fear, have t^erttcal 

to take the ends of preca.^ besmts ior 

retaxmug tlie back hll behind the wharf 

A heat VI reinforced baunched portal 
beam. 7 ft inch deep provides the 
necessary transv'erse bracing between the 
front and rear piers, domg away with any 
diagonal or uruJerwafeer braong. 

A 16 inch thick reinforced concrete 
deck, surfaced with tar-macadam, is 
carried on longitudinal beams at the 
front, centre and rear 

Expansion joints W'ith bronze and 
stainless steel hiding plates are jarpv^ided 
at approximately 300 feet intervals 

In order to provide all possible space 
for railway tracks and worksfiops. the 
area behind tlie wharf £s reclaini^ with 
selected backfill retained by a rubble 
bank bmlt up below the wharf to a level 
of o feet below datum. Above that 
level, a retaining wall is formed of precast 
concrete beams sjiajining betureen the 
pters. and the rear longitudinal licatns. 

An electric travelling crane of sumlar 
type to the 50-ton dockside cranes, 
capable of lifting 40 toi« at 00 feet radius 
to a height t>f 152 feet above low water, 

IS canned on the wharf. The pin of the 
jdj IS 99 feet above low water, the tra- 
usual }»ight of the crane bomg neci^sary 
to permit dBective use^wbea an aircraft 
earner is alongside. 

Exoeptionahy heavy lifts will be hand- 
led by a fixed cantilever craned Tbh. 
has a capacity of 125 tons at 163 ft 
radius and 250 tons at iiB ft, radius, at 
a hei^t of x6o £eet above low water 
It IS carried on four retaforceci concrete 
cylinders T5 feet in dia.,. sirnk to ro^, 
which m this locality is about too to xxo 
feet below datum. > , 

The are spaced at 50 feet centres 
each way,- and are tied tdge^t above 
low water hy heavy mnforced cc^ceefee 
beams t^rryis^ a concrete deck/' The 
crane fi^undation structure iotmg |»e!rt 
of the fitting out whart 

Pmimr Hmmm^ 

Burhpig 

for the" ares w 3 l be dmw fisdm the ^nd- 
ney Conaiy Cenmefl"? pw tw 

35.000 th StOoo vott auhetatlQ^ xk ~ 
5 ,ao 6 Tt.V.A. Gapaelfey* but |Brt;emesr«ettoy 
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has bee* provaded, ThLS is a reinforced 
concrete structure, built mainly in rock 
excavation in a « Hit face at the south-west 
comer of tlxe jrea and covered to give 
protection against aerial attack 

In addilLOTi to the stand-by electrical 
equipment, wludi consists gf three 
KJV A. diefid-ii^bpefa dH^^mators generat- 
ing id 3,000 voltStt the -po^ethonse' aiso 
ceihtstln ^e to -rapply of 

air to the itokyard, com- 
prlaU^ ctoLpreston of i^aoo cu. ft 
per minute, and one of 500 cu. ft. per 
ntoate of free air, a 300 K.W. motor- 
generator set to ships’ supply and a 160 
K.W. Austin constant current motor 
generator for capstan operation. 

Workshops. 

The mam workshops, 450 feet long 
by 140 feet wide, are of steel frame con- 
struction with reinforced concrete blast 
walls faced with brick. The three rows of 
main columns are carried on 18 inch x 18 
inch reinforced concrete piles driven 
through the redainied ground to a depth 
of 15 to 20 feet into the old sea bed, and 
the concrete machine bases are on timber 
piles similarly driven 

Each of the two bays carries two over- 
head travelhng cranes, one of 10 tons and 
one of 60 tons capacity 

CoBsttructlon of Cofferdam. 

Although a number of bores had been 
put down over the area during the investi- 
gation of proposed sites, it was. necessary 
to make a much more exhaustive survey 
of the foundation conditions 

More than 200 pipe and wash bores 
were put down along the proposed line of 
the cofferdam embankments and over 
the area generally and from their results 
a rock contour plan was prepared In 
addition 22 three inch cores were taken 
with a diamond drill plant to prove the 
quality of the rock, particularly ovei the 
area proposed for the dock structure 

Other preliminary work involved the 
re-location of water, telephone and elec- 
tne power mams to Garden Island, 'which 
at that tune were all laid on the sea bed 
across the site 

As the area of land available at Potts 
Point foreshore was verv limited, it was 
first necessary to reclaim about 3J acres 
to pTO'vide a working area. 

Ojnstruction of the cofferdam was 
commenced at the beginning of 1941 
This was made up of two embankments, 
the north west running from the end of 
Potts Point and curving round eastwards 
to meet Garden Island, and the south- 
east, starting from Potts Point, about 700 
feet further south and curving round to 
north to meet the southern tip of the 
island These consisted essentially of 
sandstone ballast banks retaining a clay 
core in the centre of which a steel sheet 
piling wall was driven, and enclosed an 
area of approximately 33 acres 

The first stage of constniction consisted 
of placing the ballast toe banks, about 70 
ft. each side of the cofferdam centreline, 
by hopper barges, located in position 
from temporaiy timber piles previoush' 
driven by a floating pile frame. Clay 
hearting was then dumped between the 
ballast banks by^ the same means to a 
level about 7 ft. below the crest of the 
banks, ‘The second stage ballast was 


then placed partly on the lower bank*? and 
partly on the day to brmg the outer face 
of the bank up at the roq mred slope and 
provide no less than lo feet cover over 
the clay By taking advantage of the 
tides, it was possible lo use hopper barges 
to brmg the ballast up to 3 feet below low 
water, above which hand dumping from 
shallow draft flat-top punts was adopted, 
to ab0;at liAlf tide' level. 

“ The second stage clay hearting, to- 
gether the final hajfast capping at 
sides and top of ^e banks, wsb tipped 
by lorry from a temporary timber stag- 
ing bdit to carry the pile frames for 
dnving the sheet pilling As the banks 
approached final level, the siaperstnic- 
tnre of the staging was removed, the 
piles being left in. 

The construction of this staging and 
the pile dnving followed as closely as was 
possible on the first stage of bank con- 
struction Four frames were used, two 
on each section of the staging of which 
one had to be specialiv built to handle 
the 70 feet lengths of piling required over 
a portion of the south-east embankment 

Except lor a few hundred ±eet of second- 
hand USA Liickwamia pilling usecl at 
the beginning, the sheet piling was of a 
modified Larssen section, weighing 50 
pounds per Imeal foot As the maximum 
length obtainable waqr 60 feet, all piles 
over that length nad to be spliced 

Splices WCTe made with a thick fi*?h- 
plate each side of the web, secured. b> 
six dia bolts m each section of pile 
The bolts holes in the pile 'were slotted 
by means of an oxyacetyiene torch and 
the nuts spot -welded after tightening 
In addition to the fish-plate, the flanges 
'w.'ere butt-welded to provide against 
stresses in handling 

No trouble was experienced with the 


splices during dm mg or *?ul>sequent 
extrac lion 

If possible, the piling was driven to 
rock, but where tins was impracticable, 
because of the depth, the piles were dnven 
into a bed of clay overlying the rock A 
consid^able length of south-east 
embankment required the use of 70 ft. 
pUes» the longed used, and called to hard 
driving throQ^ a stratum of compact 

‘ McKfernan Terry double-acting ham- 
mers operated by compressed atr were 
used for driving, the heaviest being a 
Ko. 10B3 

For the closing of the cofferdam alter- 
nate piles over a wall length of zoo feet 
were cut through at a low water level, 
and the upper sections raised and -wedged 
up to form a senes of weirs These 
provided sufficient wraterway to prevent 
excess! \^e velocity and scour through the 
gap in the piling as the last few^ piles 
were driven An apron of ballast was 
placed in front of the- openings to jH*ev4?nt 
scour of the day hearting adjacent to the 
piling 

As the water inside the cofferdam ap- 
proached its minimum level, as deter- 
mined b5?’ the tide, the wedges were 
k’norked out and the upper lengths dri’ven 
down to close the gax)S Clay waus then 
tipped alongside the pibng to complete 
the seal, aud the bank completed in the 
ordinary' way 

Provision for the refilling of the dock 
was made bv laying tivo zi inch dia steel 
pipes tliToiigh the western embankment 
with their centres at 2 feet below low 
water. Where the pipes passed tlirough 
the sheet pihng, the piles were cut short 
and driven to 4 feet below datum 
Special pieces of piling vntb short lengths 
of pipe passing through and welded to 



DOCK FLOOR — Jkwnng concrete on the floor of the new graving dock at Sydney. The floor 
of the dock was l^Ht as flve rows of blocks each twenty-two feet square and varying in 
depth from five feet to twenty-five feet according to the rock foundation The completion 
of the dock has made Sydney a naval base of the first rank as any ship in the world can now 

be refitted there. 
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them were then placed, and the remaining 
lengths of pipe connected with heavy 
rubber sleeves to pfpovwie flexible joints. 

^Vhile the coflerdafn was in catarae of 
coasinafctio^ two dredges, oinie of tba 
buc&et type and one duplex grab 
were eimployed to remove as rtixtch as 
possible of the soft material overfying 
the rock on the dock site. Some 170,000 
cu. yds of sand and day were removed 
in this way, before the closing of the 
cofferdam made it necessary for the 
dredges to leave the area 

Dewatering* 

As soon as the cofferdam was completed, 
in February, 294a, dewatenug was com- 
menced bv the use of pumps mounted on 
barges and discharging over the embank- 
ments through a flexible-joint«l floating 
pipeline Sumps had pre\nou5ly been 
dredged to provide for dramage of the 
areas as dewatering was compie ted 
The water lei^el was lowered m s ioof 
stages, every 5 day^. the pumping gen- 
erally occupying Ji to 2i[ days, and the 
balance of the penod being allow’ed for 
drainage and consolidation of the 
embankments 

A close check was kept on the move- 
ment of the embankments during de- 
w atenng and for a ct^nsiderable time there- 
after. An appreciable amount of lateral 
movement of the sheet piling was obscrv - 
edr particularijr at the curve of the north- 
west embankment, where the maximum 
displacement eventually reached more 
than 2 feet Some vmical settieinenl 
also took place but xn no case wero the 
movements senous enough to cause any 
trouble. 

The cofferdam proved exceedingly 
eff€«;tive, the greatest rate of leakage 
being some 20.000 gallons per hour for s 
length of wall over 4.000 feet 

Most of the inflow occurred through 
the ongmal reclamation where ti e end of 
the urestem sheet pihng wall met Potts 
Point foreshore This was largtly over- 
come by extending the sheet piling 
furtlier inshore with short lengths. 

Excaivmtion* 

As soon as the exposed sea bed was 
hard enough to carry plant an access 
road was constructed down from the 
foreshore on the western side and excava- 
tion begun. Caterpillar track, steam 
and diesel-powered shovels were used, as 
many as eleven being in operation at one 
time, ranging from jl cu. yd. to cu yd. 
capacity. Disposal w'as by means of 
motor trucks and all suitable matenal 
was placed on the inner sides of the coffer- 
dam embankments to form part of the 
permanent backfilling 

The rock formation rose to form a ndge 
Unking Potts Point and Garden Island, 
faliing away generally to the north-east 
and south-west. On the ndge, the 
quabty of rock proved so satisfactory 
that, in place of the 8 feet onginally 
contemplated, a minimum de^Jtb of 5 feet 
of concrete for the floor was decided on^ 
over the area from the mam sill to the 
intermediate siU South of this, how- 
ever, the rock was not so good, and 
it was necessary to carr>' the excavation 
much deeper. 

The greatest depth of excavation for 
the floor was about 70 feet b^ow datum. 


makuig tlie floor 25 feel tJutk at Ihnt 
point 

Towards the southern end of the dock, 
on the east a. bed of shale was cn- 
count^ired, ui^Ustlyzng sound sandstone* 
Thai^ was dealt by sinking a 
trench iMround ed^ of the foupda* 
fo a dep^7j« about 85 feet below 
datum and with concrete Af^t 

from this cttt-«cfe trench, the maximum 
depth of wftR foundations was approx- 
imately 75 feet bcioiv datum> 

In tnis south-eastern area, the gefueral 
lev'el of wall foundations was so low tliat 
it waa necessary to dnve steel sheet piling 
belmid the !me of the wall to retain the 
toe of the backfillung. This was driven 
before excavation, and as tlie later pro- 
ceeded, the pdiug was strutted back 
from ihe p^r^^ously pcniTcd concrete 
floor units. 

The total quantities of excavation 
earned out in the dry over the area of the 
dock and entrance basin amounted to 
some 120.000 cu yds of rock and Jtio.ooo 
cu yds o{ other material 

To prevent, as far as possible, the pass- 
age of pressure water into the sandstone 
rock of the foundations, an extensive 
progranirne of grouting was carried out 
nglit round tlie perinieter of the excava- 
tion, holes being sunk about 20 feet into 
the rock at 10 feet intervals and grouteil 
at a pressure of 40 poiinds per sq in 
In addition, the rock below the cut-olf 
walls across the dock entrance and under 
the caisson grooves was grouted to a 
depth of 25 feet at 6a lbs per sq inch 

Concrete. 

1 he great»2r part of the concrete poured 
vvaM supplied from a central mixing plant 
established on the forestore of Potts 
l^oint opposite the southern end of tlie 
dock. 

Aggregates were brought in to a high 
level street above the plant and distri- 
buted liv' licit convevors to bms built on 
the cbfl face beflow From the bms. 
another system of conveyors delivered 
the aggregates to the batching bms at 
the top of the mixing plant, whence it 
passed the batching hoppers to three 
mixers of 2 cu yds capacity eadi. 

All batching w'as done by weight, ce- 
ment. aggregates and water being weighed 
separately 

Balk cement was used at tlic central 
plant being brongbt by barge to a tem- 
porarv* wh^ at Uie southern end of the 
reclamation and thence delivered by 
two Puller-Kenyen cement pumps to a 
Silo adjacent to the plant F^rovision was 
also made far the use of bagged cement 
by an elevating conveyor to the silo 
An addiUoival small plant with a single 
I cu. yd mixer was erected on the recla- 
mation south of Garden Island to supply 
concrete for the east wharf and the pump 
bouse 

The general scheme for concreting the 
dock called for the central mixing plant 
to deliver concrete to the bottom of the 
excavatmn by i cu. yd skips lowered 
down a ramp behind the southern end of 
the dock. There they were hauled by 
narrow-gauge diesel locomotives to over- 
head telpher transporters which lifted 
and deposited them The tianaporter 
ran on rails laid on the outer units of the 


ilock floor, w'hich had prevu^usly been 
poureil by the aid of mobile crane« 

The best day s output when this pU-nt 
was in full operation was sc?rae 
yards duriag «iuf^ 

\ Xhe-dook flw 

gesneiaify *55 20 

it 9 in, wide^ 

interval of ^ we^s 

bloito, to mimmise oorrtractkm mSckhtig. 

the imoessity for speed; 
it was not po^iHe to adhere to 
sequence, particularly with the outer 
tflocks carrying the tra^n^orters. Jn 
such cases, provision was made for j^ont- 
nig the joints between units* 

To prevent the devdopment of any 
hydrostatic uplift beneath the floor, a 
sv^tein of half-round 6 inch dig. earthen- 
waic drams, was laid on the rock founda- 
tion of each black before concTcrting 
These were led to a central 4 inch dia. 
eartiienirare pijjc riser, which was brought 
up a‘i concreting progressed A hole was 
drilled below each central riser to a 
depth of 70 feet below datum, and the 
pipes teniunated at finished floor level, 
1T1 a ball and socket hydro&tatic rehef 
V alve Similar drams were laid at 
intervals acn>ss the foundations of the 
wall units and brought up to relief valves 
at the edge of the floor. 

The mass concrete of the floor was 
iiiituilly terniinated at a level two feet 
below the finished level to provide a work- 
ing surface during construction It was 
finally finished off with a t ft. 8 in thick 
iaver of richer concrete topped with a 4 
in layer of granolithic surfacing placed 
«aa dry as possible, while the lower concrete 
was still green, in four panels per wait 
10 redure surface cracking 

The dock walls were built in units 40 
ft long w'ltb five foot gaps betw’een the 
40 foot lengths, these gaps being con- 
creted 8 to 12 weeks after the equivalent 
pour in adjacent blocks This penod 
allowed most of the initial shrinkage of 
the concrete in the 40 fool blocks to take 
place, while still allowing for some fur- 
ther shrinkage to provide for subsequent 
re-expansion 

The connections to the cope from pipe 
and cable services in the wall subways 
w’cre largely concentrated in the five foot 
sections in order that the mam w^all units 
could be built uji to cope level more 
quickly by ehmiuatmg the special form 
ivork required for the connections. 

Provision was made against leakage 
at wall construction joints by forming a 
6 inch dia hole across the joint After 
the walls had been brought ujj to final 
level the holes were thoroughly heated 
and dned out, then filled with bitumen. 
Pipes were left in the boles to allow 
reheating of the bitumen, should it sub- 
sequently harilen and become ineffective 

To prevent leakage into the subways, 
watertight seals of bent copper stnp were 
set m the concrete across consti^ction 
joints completely surrounding the sub- 
way 

The effectiveness of the measures adopt- 
ed to prevent leakage has been demon- 
strated since the dock and reclaimed area 
have been opened to tide water, very 
little leakage occurring into the dock or 
tile subways. 

To Faeshtate the leuigthening of the 
dock, should it ever become necessary. 
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the east and ^v"est ivaUs are prolonged 
past thejr intersection witii the south wall 
The south wall itseM founded not on 
rock hut on top of the eactreme and units 
of floor, 

ftywood used to formwork 

quite satisfac* 
aWft^od of toe 
to hojttqm to he held ui 
by profile bolts and the top to be tied 
h^cik by hooked rods to hairpins set 
in the tap oif the ppviou9 lift. This 
eliznuiated the necessity to the use of 
l(»ig profile timbers and considerably 
lightened the forms» a point of some 
importance in the 40 feet lengths used 
on the wadi units. The average height 
of hft was 4 feet 

Except to the reinforced concrete 
piles, which w ere made with normal 
Portland cement, low heat cement was 
used for all parts of the work The 28 
day test results with this cement were 
generally very satisfactory, but, partic- 
lUarly during cold weather, the concrete 
was rather slow to harden in tiie early 
stages Wjtii regard to the low' heat 
qualities, temperature records taken dur^ 
ing the summer in large pours at the 
bases of the walls indicated a maximum 
temperature nse of 35“ to 40 F 

Concrete mixes used \aned from a 
mix of 4^ cu ft of cement per cu yd 
with 3 inch aggregate, used to mass 
concrete in the floor and walls, to a mix 
of II cu ft. of cement per <u yd, with 
inch aggregate, for special locations 
in the culverts where excessive velocities 
and turbulence might occur 

Slumps generally were restricted to a 
maximum value of 2 inch to 3 inch, de- 
pending on mix and location, and ali 
concerete vibrated with internal vibra- 
tors operated by compressed air 

The total quantity of concrete placed 
in the dock and adjacent structures 
amounted to some 310,000 cubic yards 

Caisson Grooves. 

The caisson grooves were built of 
granite masonry, some blocks weighing 
over 4 tons. In the walls, the concrete 
was kept to a level one course below the 
masonry, and on the floor a 2 m recess 
was formed between the back of the 
stones and the concrete, which was later 
rammed w'lth a special coarse dry mortar 
Although during construction, the blocks 
were set with great care, it was not 
possible to achieve the necessarj” truoness 
of face, and the grooves wrere finally 
dressed with pneumatic tools 

Caisions. 

The two caissons were built ivithin tiie 
cofferdam alongside the east wharf. 


thus overcomuig the diffir ulties of launch- 
ing craft of such deep draft by making 
it merely a matter of flooding the dock 
and entrance basm 

The construction of these was put id 
hand as soon os area had be^ ex« 
cavated to its fiaaJ level of 43 feet below 
datum.^ and the ^ast wl^ competed 
sutoiently cranes necessaty 

to ol ste^ork 

The all-welded oonstructioa and the 
ngidlty at the 4 e»gn gave rise to some 
troubles with distortion, but these were 
satisfactorily overcome by adjustments 
to the greenheatt tonher tomg. 

In SeptembM", 1944, as the construc- 
tion of the caissons had reached a stage 
sufficiently advanced for them to be 
floated s^eky, the mam culvert valves 
bad been installed and the pumpmg 
machinery was well in hand, and ail 
essential work below tide level com- 
pleted, the dock was flooded The water 
was admitted through the two 21 inch 
dia pipes previously mentioned, and led 
by two pipehnes across the entrance 
basin excavatioq to discharge well inside 
the dock entrance, to avoid washing 
matenal on the floor These pipehnes 
were carried on floats, and sections un- 
coupled as the water le\el rose, until 
cliscliarge was through the 21 inch dia 
pipes only 

Wlien flooding was completed. No 1 
caisson, which although incomplete, was 
structurally capable of acting as a gate, 
was placed in the emergency groove, and 
the dock pumped out by means of the 
drainage pumps, the mam pumps not 
yet being available 

Removal of Embankment. 

After the caisson and the drainage 
pumps had proved themselves capable 
of keeping the dock dry, work was started 
on the removal of the northern section 
of the cofferdam embankment, which 
extended across the entrance basin and 
prevented the entry of anv ship 

The bheet piling wall and the old 
timber piles of the temporary staging 
were withdrawn wT.tliout much difficulty 
with the aid of special pile extracting gear 
and a r5o-ton floating crane. 

The removal of the ballat and clay 
forming tlie embankment was earned 
oat bv'' two 4 cu yd draglines working 
from the top of the bank to about 35 
feet below low water, wnth a ladder 
bucket dredge removing the balance to 
the final dredged level of 43 feet below 
datum 

Fitting out Wharf. 

The construction of the fitting out 


wharf has been carried out concurrently 
with that of the dock, but as a setpaxate 
unit, and is not yet completed 

A temporary timber staging was first 
constructed along the line of the wharf 
to carry the cranes, pile frame and other 
censtrucUon plant required. 

Sfe^ cyhndm M 15 feet diameter wnesfe 
jacked dWn into the sea bod to a depth 
of 58 feet below datum, the cylinders bemg 
built up in sections as sinking progressed. 
As the clay inside the cylinders was too 
tough for excavation with a grab, it was 
cut up by a diver with a high pressure 
air and water jet, and removed by an 
air hit ejector, a method that proved 
very ef{ ctive When excavation in a 
cylinder was completed, hardwood piles 
were driven to rock by means of a long 
steel dolly through centring grids placed 
at the top and bottom of the cylmder. 

During the dnvmg of these piles, it 
Tvas found that as the later piles were 
driven, the earlier piles, particularly the 
four in the centre, rose, in some cases a 
distance of over q inches This made it 
nec« 3 S 3 ary to take careful measurements 
of each pile after it was driven and agam 
after ail initial dnvmg was completed. 
Any piles found to have risen were then 
redrivep In most cases, the rednven 
piles finally reached a penetration greater 
than after tlieir initial driving, although 
the specified set had been obtained at 
that time. 

\fter the piles had been dnven, con- 
crete was poured round them by tremie 
to form a plug m the bottom of the cylin- 
der The cylinder was then dewatered 
and the remaining concrete placed in the 
dry 

As the soffits of the beams are below 
high water level, the construction of 
these mwlved tidal work, and was consi- 
derably hampered by the continuous 
presence of fuel oil on the surface of the 
water 

The rubble bank below tlie wharf to 
retain the backfill was placed before the 
deck slab w^as poured Large stones of 
10 to 15 cubic feet at the toe and on the 
outtr face was placed by crane and diver 
while the balance of small size was tipped 
from trucks running on temporary timber 
decking. 

The framework for the deck slab wa& 
supported from the timber piles of the 
temporary staging, but in many cases 
these w^ere so badly attacked by marine 
borers that new piles had to be driven. 
Holes were formed in the longitudinal 
beams during construction to facilitate 
the removal of the deck foniiTOrk. 


A limited number of 1. C. J. Bound Volumes for 1944 

are available. 

Price Rs. 10/- each net. 
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PHYSICAL PROPERTIES OF CEMENTS 

PART II 

Faaors influencing the Seeing properties of Cements 

By AMAR NATH PUM, BALWANT RM and D. 0. VOWtA, Punjab University Institute «f Chemistry, Lahore. 


T he ph\ sico'chcmical chanpjea 
imoKed m the process of setting 
of cements present a fascmatiiig 
problem of great complexitj' It is not 
jio«isibte, for instance, to determine whe- 
Uier this con«;jsls in the absorption of 
water bv cement molecules, similar to 
that w'hich is fcnowTi to take place in the 
hardening of gypsum, or 'whether there is 
chemical action between the constituents 
of the cement and the mixing w^ater, 
gmng a solid reaction product That 
iiardening must consist of some sort of 
L.rj’stahsation and the mterw caving of 
crv'stal needles w as poi.tulated in the 
first instance by earh w orkers The 
advancement of the Science of Colloids 
gav« a new orientation to the problem 
and several investigators led by 5hchaehs 
began to look upon the phenomenon 
somewhat akin to the hardening of glue, 
as due to the shrinkage of swollen gels 
It must be admitted that this analogv 
apt^eared quite fantastic at first and it 
vvou its avlherents ‘iIow'K The greatest 
obstacle in the way ol its acceptance was 
the fact that the gel . if any, hardened 
under water, for which there is no parallel 
among the well knov^n gels of the tvpe of 
glue It IS, however, supposed that the 
dehydration and slirinkage of the gel 
takes place througti the slow' abstraction 
of w-ater by the nuclei of cement grains 
which arc gradual! v' hydrated The 
dehvdration of tne gel therefore takes 
place through *' internal absorption ' 
This transformatjon ol the orjginaIJ> 
formed gel is an extremely slow* process 
and IS bound up v^ jth the hydration of the 
cement grains With coarsely-ground 
cements several year's musi pass before 
the grams are completelv drated \\ ith 
more fmelv ground cement'^ tiie i faction 
roust proce^ more rapidh 

Effect of alcohol on setting of cements. 

The Internal ‘ dehydration of the 
gel to whu h the ultimate strength of the 
cement is ascribed will naturally be 
a fleeted by the presence of alcohol A 
I 3 mixture of cement sand was worked 
up with alcohol water mixtures of appro* 
pnale concentrations and moulded into 
hemi spheriLal pellets and then allowed 
to set under aloohol-w-ater tiuvtures of 
same concentrations for seven da^-s, at 
the end of which penixi, the robesion was 
determined in the cohesjon testing ma- 
chine described by Pun* elsewhere. The 
results given in Table I show that there 
IS a gradual decrease in cohesion up to a 
coorentratton of 30 per cent alcohol 
after w hich there is a sudden fall and there 
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IS no setting at all beyond a strength of 
90 per cent alcohol 

TABLE I. 


Ceieswn of cemeni-safui mortar 

when 5 tt under dijtetctif alcoh-oi-Ufater mix- 
iiues 


Composittoij of the 


alcohol water 

mjxtnre 


by weight 

Cohesion in Founds 

Alcohol ' 

Water 


0 

100 

- 76 lbs 

10 

00 

♦ 

20 

80 

4 - 

30 

70 

27 

40 

60 

3 

so 

50 

^ 3 

00 

40 

2 

70 

30 

1 

»o 

20 

0 5 

oc 

10 

Nil {no seltingj 

Ob 

2 

Nil ( » ) 


It is well know n that alcohol ls a power- 
ful deh^drant for colloidal gels, but it is 
al'^j known to alter the structure of the 
gel The abstraction of -w^ater by the 
nuclei of cement grams from the gel 
would be naturally affected when the 
cement grams are rapidly defovtiraled by 
themselves by tiie abstraction of water 
b\ alcohol The efiect will be similar 
if we suppose a rapid drnng of the gei 
itself thus upsetting the slow' ” iritemal 
dehydration It is well known that if 
lemeat is rapidly dried before it has had 
time to set then longer keeping w'lU not 
induce setting For example the value 
of cohesion was found to decrease from 
2(yy pounds to 27*5 pounds when the 
cement pellets m an experiment were 
rapidly dried in a current of dry air 

In order to see if permanent change has 
occurred in the cementing gel on contact 
with alcohol, the cement pellets were 
kept in contact with 70 per cent alcohol, 
for 3 daj's after which they were kept 
in water for 4 dav's and cohesion 
determined The following results were 
obtained — 

X. Cohesion in alcohol 

70 per cent . 5 lbs 

2 Cohesion when kept 

IIS contact with 
alcohol for 3 days, 
and then in water 
for 4 days.. , ^-80*3 lbs. 

3 Cohesion when diresct- 

3 y set unde*' water 267 lbs. 

H will lie seen that the capacity of the 
gel of bmdmg ceineDt particles is not 
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altogethex impaired on contact with 
alcohol though it is considerably reduced. 
These results do not seem to lend support 
to the gel dehydration theory, though 
they do not definitely exclude it It is 
improbable that the gel be first dehy- 
drated by alcohol and again hydrated 
the addition of water to be followed again 
by dehydration through " internal dry- 
ing It IS however conceivable that 
there is some permanent change m the 
gel structure brought about by contact 
with alcohol through which its binding 
property is partially impaired This is 
supported by the following set of obser- 
vations in w'hich cement as such was kept 
m contact with alcohol for varying lengths 
of time after which it w'as worked up 
with water, made into pellets and allowed 
to set under water m the usual way, after 
which the cohesion veas determined. The 
results are given m Table II 

TABI.E JL 


/ ffeci of keeping tern rU lm contact with 
alroMoi jor dijfereni znSe>val<t oj It me, on its 
setiifig m water 


i 

Time of contact ' 

With Alcohol. [ 

Cohe jion force 

f 

0 hour 

267 lbs. 

£ hour 1 

fOO 

2 hours 

90 2 

4 M j 

99 5 .. 

s 

^*4 - 

12 ,, 

79 0 - 

lO ,, 1 

70 S 

24 , 

72 2 

3^ .. 1 

74 3 .. 

48 . 1 

7- 0 » 


\ 


Table 11 shows that there is a rapid fall 
in cohesion even on contact with alcohol 
far an hour Longer contact induces 
lesser decrease which is completed 
xn about 16 hours after w'hich there is 
practically no change, the cohesion having 
been reduced to less than 30 per cent of 
the original value 

The results indicate that some sort 
of gel formation must be the cause of 
setting of cement, whether internal de- 
hydration of the gel takes place or not is 
not clear 

If the setting of cement is due to the 
internal dehydration of gel by the nuclei 
of cement grams, then the rate of setting 
must be reduced in the presence of coar- 
ser particles. This is actually theca-se 
as IS apparent from the residts given in 
Table III, which show that not only the 
final strength is low, but the rate of 
setting IS considerably reduced when the 
percentage of sand increased m the 
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mixture If the 'dehydration was a 
spontaneous process inherent in the gel, 
then one would have expected that 
though the final strength imgbt be re- 
duced the rate of setting would be 
ttu affected 


lABLF III 


Sirettfiih of temoHi when alUmed Ui set wt water for different 
%ntervais oftme 


i 

Time j 
in 

hours. 1 

CohnMTQ in pounds 

1 ! Cement 

Pure cement baawl 1 

1 1 * ■ 1 

Cement 

Sand 

! * 3 

i j 

No settuw ' No <^tmg 

No setting 

4 1 

4 Ihs.' 


6 1 

7 1 1 5 ’ 1 m 

,, 

e 

7 5 4 ■ 


xa I 

! 34 5 . t 6 

' 3 lbs 

^5 

I 39 0 1 

30 

18 1 

1 48 0 *56 


3 -* 1 

126 0 ; 1 


** J 

163 0 > 52 2 

26 0 

24 ^ 

z6o 0 98 0 


36 

*07 0 

, 33 & 

1 

266 0 [ 


44 

367 4 1 123 0 

36 5 

4 'E’ 

1 0 

j 39 0 

48 

»33 5 

39 0 

50 i 

1 1 J 4 5 


^4 

1 [ 

40 0 

60 

1 1 

40 3 

66 

» 

46 a 

73 

1 

. 56 3 

78 

1 

■ 5 <> 0 



60 0 

go 

1 

1 65 0 

06 


' 67 0 

3 us 

) 1 

' 76 0 

lofi 

1 1 

1 

; 77 0 


In order to find out if any chemical 
combination takes place between cement 
and alcohol, 5 gms. of a sample of cement 
was k^t m contact with alcohol for 
some time and then dried after filtration 
in a current of dry air* The sample was 
vreighed and then dried in an oven at 
no°C and loss of weight determined 
which was found to be 2*26 per cent 
In order to make sure that this loss was 
not due to any alcohol that may not 
have been driven out by air, the loss in 
weight of a sample of air dry cement was 
determined in tlie oven. It was found to 
be I * 12 per cent. The difference in the 
two values is too small to indicate any 
alcobolate formation 

Another hne of attack on the problem 
of dehydration of the gel dur^ setting 
ivas to follow the change in sizes of the 
capillaries in cement during setting. This 
can be done with the help of the capilJan- 
meter devised by Pun*. The cement is 
held in a sintex^ glass funnel and con- 
nected tlirougb a pressure tubing to a 
burxette the level of which is gradually 
lowered to subject the cement to in- 
creasing pressure deficiency until it exceeds 
the capillary pull of the cement pores 
when the continuous liquid column is 
broken due to the ingress of air through 
the capiUanes The size of the capillanes 
IS inversely proportional to the pressure 
deficiency at the break point. Neat 
cement as well as i i and i 3 cement 
sand mixtures were tried and the capillaty 
pull at the break point is recorded in 
terms of centimeters of mercury at diffe- 
rent intervais of time. The resuHs given 
in Table IV bring out the interesting 
fact that the maximum capiUaiy puU 
decreases at first and then gradually 
increases. The maximum value is 
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reached after a longer interval of time m the capillary pull over a longer time 

the case of cement and nuxtures than in The results are given in Table V 

the case of neat cement This would be expected from the fact 


T ABLE IV 


Change i« CaptUary puli of Cement dunng seitiag undet water 


! 


Capillary height in 

terms of ems 

of mercury 


1 

Tinn? after 

Pure Cement ' 

Cement Sand. 


Cement band 

which capil- 
larj' height 




J I 

i 


T 3 

was taken 

1 

Height 

' 

Height 



Height 


1 

eras of 

Remarks 

eras of 

Remarks 


cnis of 

Remarks 

! 

Hg. 

. 

Hg. 



Hg. i 


o-io Mts 

45*0 

No setting 

23.0 

1 No setting 


1 

8*0 

No settmg 

T 5'’25 „ 

27 0 

*» 1 

19*0 


, 

S 0 

*f 

30-40 . 

21*0 


19 0 

i 

! 

8 0 


60-70 „ 

2 hours 

25 0 


20*0 



8 0 

f9 

25'0 

if ' 

21 0 


j 


I » 

3 .. 

*5 5 

1 " j 


1 


8*0 


4 >• 

26 0 



• 

I 

a* 

5 .. 

26 0 



1 




a 

28*0 


21 5 

No setting 

i 

7 " 

No settmg 

8 

10 ,, 

28 5 
42 0 

Setting noticed; 

• 

: . 

1 





but not SO' 
hard j 


1 

] 

! 



12 

44 0 

Hardness w a si 
greater. | 

22*0 

No setting 

' 


No betting 

34 r. 

45 *" 


1 

i 

S 0 

r6 

49 0 



! 




iS 

63 0 

\'c] y hard ' 

22 0 

No setting 

* 


... 

22 

. 

1 ^ 

- 23 0 

1 

' 

. 

... 

24 

■ 65 0 

Very hard. , 

1 

40*0 

iSetting noticed! 

9 " 

, No setting 


but not 
hard 

SO 


{ 



' ; 

28 

> 64*0 

„ j 


i 



1 

3 ^ 

1 *• 

1 ! 

41*0 

, 



1 

44 0 



43 " 

(Hardness was. 


4 


j 


greater 

1 


1 

4a .. 

1 

. ' 

46 0 

’Very hard 


II 0 

, No setting 

52 „ 



47 " 

' ,, 


12 0 

' Slight amount 

60 „ 

1 


' 


13 0 


! 

i 


1 



of setting 

1 noticed. 

72 

' 





16 0 

i 

84 M 

i 



i 


18-5 

,, 

ot> 

- 

* . 1 


1 


19 5 

i Fairly hard. 

100 

104 .. 

1 

1 

1 

1 


1 ] * 


20 'O 

21 0 

( 

Hardness great* 

1 



j 



’1 

no 

1 



1 


25 0 

1 

*f 

II4 



' 

' 


26 5 

; Very hard. 

II8 

' 


* 

• • 


28*0 

! 


The reaching of the maximum value 
also coincides with the time w'liezi the 
cement is set hard If the setting of the 
cement is due to the dehydration and 
shrinkage of the cementing gel then one 
would expect a continuous increase in 
the size of the capillaries and a continuous 
decrease in the maximum capillary pull 
It IS not unlikely that the dehydration 
of the gel IS accompanied by the hydra- 
tion of cement grains The primarv dec- 
rease in the capillary pull must be due to 
the settling of the gel m the minutest 
pores and points of contact betw’een the 
particles This is follow^cd by the gra- 
dual dehydration of the gel w^hich will 
recede to the still finer pores At the 
same time the larger giwtis would get 
hydrated at the expense of the dehydrat- 
ing gel and the larger pores will thus be 
reduced leading to an increase, in the 
capillary puU Similar expenments with 
alcohol showed that there is no change in 
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that there is no setting of cement under 
alcohol and changes in the pore sizes 
Apparently only take place dunng the 
process of setting 

If the setting of the cement is due to 
the dehydration and shnnkage of the 
gel through the slow abstraction of water 
bv the nuclei of cement grams then this 
dehydration could be easily prevented 
by shaking the cement violently with 
wateL which would keep the individual 
grains apart. Under those conditions 
the gel should not get dehydrated and its 
dehydration should commence only when 
it IS rendered into a compact mass by 
bringing the particles in intimate contact* 
If this x-iew IS cxirrect there should be 
no effect on cohesion Actually thus is 
not the case and there is considerable 
reduction in cohesion if the particles are 
kept in contact with water under condi- 
tion of violent agitation either by a 
mechanical stirrer, or by shaking with 



Indten Concrete JTonranl 


TABLE V. 

Change in capillary pull of Cement dunng settnug under alcohols 


Mw llUii» I»M 


CApillar>' height in terras of eras of Hg 


Time after 
whirh capil- 
lars height 
was deter- 
mined 

Vk ater 
33 % 

Alcohol 

;o% 

' Witer • 

, 50“, • 

VIcohol 

50% 

1 Water 
j 80*!. 

Alcohol 

20% 

Height ! 

Hem arks 

Height 

Remarks 

. f 

' Height j 

Heraarks 

o-io Minute^ 

9 5 ■ 

No setting 

12 0 

No setting 

; . 

No setting 

30 Minutes 

u o 


, 12 0 


' i.2 0 


2 hiHlI' 

<i 0 

,, 



20 C> 

>1 

6 

lo 

0 0 

sitting 

J 

12 0 

No setting 

i 10 3 

1 20 0 

»» 

1# 

12 

9 5 


130 

, 

21 0 

J 1 

18 

24 .. 

36 .. 

yo 

9 5 

No setting 

12-0 

No setting 

! 20 0 

j 22 0 

24 □ 

J r 

Shghtlj^ set 

4 S .. 

5 h 

9 0 

No setting 

, 


23 

27 0 

72 

9 5 


13 0 

No setting 

22 0 ' 

Fairly hard. 

S4 ■» 

0-5 


13 3 


. 33 5 

Hardness great- 


9 5 



No setting 

35 

er 

Quite hard 

112 

9 5 

, 

14 5 

30 0 

,, 

124 

9 % 

•* 

lO 0 


3 '> 3 

” 


sand or bv lx>ihng. Effect of stimng 
for varying lengths of time on cohesion 
IS shovra m Table VI The cohesion is 
reduced from z67*o lbs to 30 Ifjs 111 30 
hours On shaking with sand for 24 
hours the cohesion w'as reduced to 
151*5 ibs The results of boiling are also 
given m Table VI 

TABLE \L 


Effect of tariou^ treatments on cokeston of 
iemeni in v'aier 


Treatment 

Cohesion 
in tbs 

Xu treatment 

267 Ibi 

Violent stimtig for 8 hours 

92 5 


82 J 

» p, 20 

5 

p. XP r, 30 . 

3u 0 

Boding cement for i huur and 

then setting m water 

So 0 

Boiling cement lor x hour and 

then setting in water 

, 0 

BoUmg cement for 2 hours and 

then setting m water 

!5 J? 

Boihng cement for 4 hours and 

then setting in water 

5 ? 

Boiling cement for 6 hours and 

then setting in Mrater 

I 6 

Boibne cement ior h hours and 

then setting in water 

No pellet 
could be 
formed. 

Shaking with coarse sand in. 

water for 34 hours 

152-5 

Shaking with coarse sand m 

alcohol and setting in water 

■ 82 5 


It wiU be seen that in all ca-ses the 
cohesion is considerably reduced and on 
boiling especially it becomes non-setung. 
If the setting due to dehydration 

of the gel It IS inconceivable that any 
such dehydration should take place in the 
presence of large excess of water and m 
the absence of cement gram nuclei Wc 
are, therefore, forced to tlie conclusion 
iliat -whatever changes the gel undergoes 
must be inherent in itself and would take 


place irrespective of the presence of 
gram nuclei The idea of internal dehv- 
dration, therefore, is not supported by 
these facts The changes in the structure 
of the gel must be supposed to take place 
spontaneously in the presence of water 
and must be considered irreversible. 
Further, the .setting of cement is not 
associated with its state of aggrega- 
tion. each individual gram must be sup- 
posed to be undergoing the change asso- 
ciated with setting. 

A nse of temperature during the pro- 
cess of setting must adversely afiect the 
setting since boiling with water perma- 
nently impairs the setting property of 
cement Tins will be clear fmm the 
results given in Table VU, in which are 
rec'orded the cohesion values of cement 
allowed to set at 3 different temperatures 
for 36 hours 


T\BLE \fl 


Effect of temperature on setting 

of cement. 

Setting of cement for 36 hours ■ 
in water at a temperature of 
23X 

2t»7 lbs 

Setting of cement for 30 hours 
at a temperature of tfo*C in 
water . . 

M 7 5 

Setting of cement for 36 hours 
m water at a temperature of 
9o'*C 

45 « 


The presence of free hme in cement 
plan’s an important part iii its setting 
properties, its removal must therefore 
result m a considerable decrease in cohe- 
sion The sample of cement under 
examination contained about 60 per cent, 
of lime. Increasing amounts of lime 
were precipitated as calcium oxalate 
and calcium carbonate by the addition 
of oxalic acid or by pa.ssing carbon- 
dioxide gas The cohesion of the result- 
ing mass was determined m the usual 
way The results are given m Table 
t'lir ft wiU be seen that when even 


6 per cent liiue {le. 10 per cent of the 
total) is removed the cohemon is reduced 
to a little over 10 per cent of the orr^nal 
value When 30 per cent, of lime is 
removed the cement has completely lost 
its power of setting 

TABLE VUr 

Effect of removal of CaO on cohesion of 
cement rn water 


% o' CaO removed 


iCohe«uoii m 
I lbs. 


0% of CaO ^emo^'ed . . i 267 lbs 

of CaO removed byoxahe ' 
acid . . . I 30 

12% Do ' 12*5 

21% Do. . I 4 o 

30% l>o , ^No pellet 

j forma- 
, tioa 


4^% Do i do 

60% Do. . j do. 

After passing CO2 for 4 hour to j 

precipitate CaO as CaC03 * , 65 7 lbs. 
After passing CO2 for i hour to ( 
precipitate CaO as Ca.r03 . 42-0 

After passing CO2 for 2 hours to ' 
precipitate CaO as CaC03 '27*5 


When lime was added in amount equi- 
valent to that removed m case of 12 
per cent and 30 per cent of removal of 
CaO the cohesion was found to increase 
from 12*5 to 28*5 and from rero to 24*6 
pounds respectively This shows that 
cement can recover only a part of its 
strength on adding hme after its removal. 

If the setting of cement is due to inter* 
nai dehydration then the effect of coating 
cement particles with wax would result 
m a total mhabition of its setting proper- 
ties because the wauc coating would 
prevent the transfer of moisture and 
dehydration would not take place Cement 
particles were coated with wax by adding 
5CC of the paraffin war solutions in ben- 
zene of difftjrent concentrations to 10 
grams of the cement and the resulting 
mass was worked up with w*ater and its 
cohesion determined m the usual way 
The results given below sliow that opto 
3 per cent wax solution there is 00 effect 
after which the cohesion is reduced 
considerably 


Treatment 
So w>atmg 
2% wax 

4 % wax 
5^*0 wax 


Cohesion (lbs ) 
207*0 

266 

57*0 


The fact that treatment with 3 per cent 
wax solution has absolutely no effect 
supports the contentKHi that the hypo- 
thesis of intcToal ilehydration is unten- 
able. One would have expected much 
greater reduction even on the addition 
of small quantities of wax These results 
support the contention that the gel must 
be supposed to undergo changes irres- 
pective of the presence of other particles 
and when the amount of wax is further 
increased the redaction in cohesion m 
merely due to the persence of weaker bond 
like that of wax between the adjacent 
particles otherwise it can have no effect 
on the course of setting. 
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Mact of moistitro absorption from a 
humki atmoH’k*re on the totting pi^- 
iwrtiat of cement. 

It 13 well known that all substances 
wtth a capillary structure absorb varying 
amounts of moisture from atmospheres 
of di^erent humidities. This is purely 
a physical phenomenon and is due to the 
condensation of moisture in the minute 
capillaries The relation between mois- 
ture content and relative humidity is 
perfectly defined for any given substance 
within the hysteresis loop, Tlie equili- 
brium moisture content is always higher 


TABLE IX 

Moisture Absorption by i,oil and Cement from atmospheres ofdijfereni humidthes. 



' 10% 

30% 1 

50% 

70% 

90% 


0 S% 

Sod No 261 

Wettmg curve 

0 79 

1 78 

2 86 

4 54 


S 88 

9 80 

Drying curve 

2 • 00 

1 2'65 ! 

3 ' 4 « 

4 55 

! 7 ' 

1 9*22 

' 9 80 

Cement No. 4 

Wetting curve 

' 3 

1 i 

, 3 75 < 

! 4 08 ' 

4 23 

i 

■ 6 64 

! 9 51 

; 9-65 

Drying curve 

^ 4 7? 

/ d 24 1 

1 5 , 

5 75 

( ! 

9*35 

9**5 

Set cement 

I 64 

2 77 ' 

' 3 97 ' 

1 

4 89 

8 49 

1 

: 10*5 

* 



when the sulistance is brought from a 
higher to a lower humidity than vice 
versa A t\'pical cur\e for soil is shown 
in Fig 2 ; A similar curve for Cement is 
shown in Fig i which is plotted from the 
data given m Table IX for cement No 4 
The two curv'es though showing a gener^ 
similarity in shape arc essentially diffe- 
rent in the sense that whereas in the case 
of soil the absorption is gradual, it is 
not so m the case of cement, in which, 
the major absorption takes place in an 
atmosphere of lo per cent humidity 
The interval between 10-70 per cent 
humidity is characterised by very little 
moisture absorption after which there is 
further absorption up to y8 per cent 
humidity. When the cement is allowed 
to set and then wetted m atmospheres 
of increasing humiditv, there is a general 
decrease in hygroscopicity up to 50 per 
cent humidity after which the two ciin.'es 
cross each other It is clear that the 
distribution of camllanes m the sample 
after setting is more uniform, there is a 
decrease in the smaller capillaries and a 
correspondhng increase in the larger ones, 
which would be expected from the general 
physical changes that result in imparting 
hardness to cement on setting 

TVBLE X 

Coheuon of Cement after allounng it to take 

up fnoisttsre from atmosphere^ of different 

hutmdtiies 


! Cohesion 


% humidity 

.force 1 

1 lbs 

1 

0 

; 207 

ro 

26c> 5 

3« 

260 0 

50 

i 5 

70 

250 0 

75 

204 ^ 

80 

178 2 

85 

88 0 

go 

75 5 


* 08 0 

gS 

! 57 0 


The cohesion values for cements kept 
m armospherefe of different humidities 
are still more interesting (Table X) 
There is hardly any effect up to 75 per 
cent humidity, but there is a consider- 
able decrease m cohesion ivhen cement is 
kept in an atmosphere of 80 per cent 
humidity and then worked up with water 
and allowed to set in the usual way 
Above 80 per cent humidity there is a 
rapid fall, m cohesion leading finally to 
a value 20 p r cent of '"he onginal at 
g8 per cent humidity The critical 
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huciKlm' of 75 per cent, is of great prac- 
tical importance It shows that in dry 
places M, here the relative hiiniidity seldom 
goes aliovo this ^ alue there would be no 
danger of the deterioration of cement, 
but if there is ain* likiihood of the humi- 
ditv rising above 75 per cent in any 
locality, cement must be protected from 
the atmosphere Waxing the cement 
particles, by treatment with a solution 
of wax lu benzene leads to a decrease in 
moisture absorption ^ Table XZ and Fig 
3) but does not render it completely 
impervious. This is m agreement with 
the cohesion measurements which sliowetl 
some reduction, but not complete mhibi-* 
non of the setting propertv 

The results of iiKusture absorption 
throw el good deal of light on the mecha- 
nism of setting If mois>ture absorption 
from an atmosphere of So-85 per cent 
humxditj' leads to such an enormous 
decrease in cohesion, it only shows that 
the changes in the gel structure that are 
responsible for cohesion ha\e alreadj' 
talcen place in this humidity Setting 
therefore, is not a process of “ dehydra- 
tion ' ' mternaJ or external, but hydration 
of a sort The possibhty of gel forma- 
tion lb not excluded and cannot be denied 
but there is no evidence to pro\ e its sub- 
sequent shrinkage through dehydration 
The mechanical strength accompaii>’ing 
setting IS possible through the ageing of 
the gel structure, the possibilit> of slow 
coagulation or flocculation of the colloi- 
dal gel in the minute interstices between 
the particles is not excluded and is \erv 
likely the cause of the mecliamcal strength 
associated with serung. One has only 


to recall the formation of bones in the 
human body or remember the extreme 
hardness of mammalian teeth to realiae 
how' slow coagulation of calcium phos- 
phate can lead to the formation of hard 
structures We are only reproducing' in 


the case of cement what nature is doing 
on a vast scale in providing supporting 
frame-work for all higher forms of hfe. 


SUMMARY. 


TABLE XL 

Mci^iure ab^orpitvn fci Cement after coatmg mtA different wax soiuitons. 


30% 


50% . 70% 90 «| 


96% 


Cement ^0. 4 

No coating 

3 28 

After coating w.ith 

2% wax solution in benzene 

2 74 

3 % 

2 04 

4 % 

I 52 

5 % 

1 -oO 


3 75 

4 08 

4 23 

6 64 , 

, 9*51 

3 15 

' 3 47 

3' 71 

. 4 07 

1 5-97 

2-70 

3*05 

3 51 

3*95 


I 91 

2 29 

2*84 , 

, 3 48 

4 07 

I -51 

2-03 

' 2 5^ 

3 09 

3 57 


Various factors influencing the setting 
properties of cement have been studied 
wuth a view to understand the mechamstn 
of the process of setting The data 
collected does not lend support to the 
existing view that the hardening of 
cements us due to shrinkage and slow 
internal dehydration of the originally 
formed swollen gel It appears, though 
the evidence is by no means conclusive 
that the ageing of the geJ and its coagula- 
tion in the minute interstices of cement 
particles is primarily responsible for the 
setting of cements 
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determine at a later date the eificiency 
of this mudjackmg after plant-mix 
blankets had been placed 

Thu. entile miidjacking program w^as 
under the 'mmediate direction of Main- 
tenance Foreman E C ^'an Schaick 
Mr Cooper reports that he received a 
letter liom a Canadian engineer in 
ivhJch he stated that one of his big 
diffecuiue? in drilling holes through con- 
crete pa\*emen.t lai* ui the fact that the 
ordinary jack hammer breaks a cone 
ofl the bottom of the pavement alioiit 
4 m thick and 14 in or 115 m m 
diameter To overcome this he used a 
diamond drill outfit which is much 
more expensive than the ordmarv' jack 
hammer method Mr. Cooper reports 
that he had the same difficulty in 
dniling holes through the pavement, 
although the cone that broke off the 
bottom of the pavement was not over 
I in thick and seldom was more than 


3 in to 4 m in diameter 

" By expenmeatmg,” contumes Mr. 
Cooper, '* we found that by u.smg sharp 
bits and by not exerting any force on 
the jack hammer^ but merely allowing 


the weight of the 554b. hammer to do 
the dnlhng, the difficulty was overcome. 
On the average we change bits every 
13 to 20 holes — {With a^nowledgmenU 
to ** Concrete '*) 
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MUDJACKING CONCRETE ROADS IN 

CALIFORNIA . . . 


F or the past two years an exten- 
sive mudjacking programme has been 
under way^ in District V oC the 
California Division of Highways The 
programme, started in 1943, was stepped 
up this year considerably in an efiort to 
arrest the increasing number oi " step- 
oiis in Portland cement concrete 
^ pavements at joints and cracks resulting 
from pumping action induced by more 
than normal repetitions of heavy wheel 
loads. 


The material used at the beginning of 
the work was sdected roadside material 
with the following screen analysis 


Per cent 
Screen Passing 


16 

TOO 

With a 

moisture 

30 

99 

equivalent 

of Tg 6 

50 

76 

per cent 

and lineal 

loo 

14 

shrinkage 

of 0 8 per 

200 

6 

cent 


270 

5 




The combined mud mixture consisted 
of I cu yd. of sand, 5 .sacks of cement, 
100 lb of didtomaceons earth, and 56 
gal of water, giving a combined weight 
of about 3,440 ib A total of 1,100 holes 
was filled mth this matenal, but after 
the wmk progressed farther, it was 
found that a better sand material could 
be purchased from a commercial plant 
at 20 per cu yd This gave better 
results m the combined mix This mate- 
rial had the follow iiig screen analysis . 



Per cent 

Screen 

Passing 

8 

100 

16 

94 

50 

76 

200 

14-20 


The combined mud mixture consisted 
of I cu yd of sand, 5 sacks ot cement, 
32 to 64’ lb of diatomaceous earth, 92 
to 116 gal of water and 50 to roo lb. 
of plaster of Pan^. giving a combined 
weight of about 3,500 lb 

Experimenting was done with tlus 
material to obtain a workable mix that 
would flow freely into the voids, and 
have an initial set soon enough so that 
traffic passing over freshly filled areas 
would not force the mix out from under 



The first work done w^as m Santa 
Clara County along Vb jot on 12 
different sections where step-ofis W'ere 
noticeable. Since then Uie programme 
has been materially increased, and to the 
point whjgre the division of highways' 
maintenance forces lia\e been able to 
incorporate in tlie procedure several 
details worth particular attention 

The following information has been 
supplied by H L Cooper, District V 
maintenance engiueer - 

The dnlhng crew equipment consisted 
of a 370-cu ft air compressor, one 
3-cu yd dump truck, two 60-lb ham- 
mers. and one yuckup tnick 

The mudjacknig equipment consisted 
of a utility paint truck with compressor, 
one 3-cu * yd dump truck for hauhng 
mud, one 6-ton trailer, one i-sack con- 
crete mixer, one 7-cu, ft mud container, 
and one expre^ car 




the pavement The addition of the 
plaster of Pans set up the mix in 15 
to 35 mm., w'hile before its addition, 
sevei^ hours to a day W'ere required 
before a set was obtained 

It was found that m areas with small 
voids better results were obtained by in- 
creasing the diatomaceous earth content 
to 64 lb per cu yd , and by decreasing 
the plaster of Pans to 50 lb , which also 
increased the w'ater content necessary 
to 1 16 gal per cu yd 

When large voids w'ere encountered, 
32 lb of diatomaceous earth and too lb 
of plaster of Pans were used, which 
allowed traffic to move over these dis- 
tressed areas m a very short tune with- 
out any visible effect on mud content 
After moving to Santa Barbara Coun- 
ty in the southern part of the district. 
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the cost of tnickinp the entire amount 
of sand required from the coinitiercia! 
plant at Atascadero was so high that a 
commer-cia? sand in Santa Barbara Mas 
mixed «ith the Ata>cadero Mncl on a 
334- to 50 per cent basts 1 his gave 
satisfactory results 

Newer Work. 

The addition lor this year's work of 
a O-ton trailer 7 ft in size, was an 
important factor in more efficient opera- 
tion as all of the mudiacking equipment 
w-as placed on this trailer^ which acted 
as one unit Two 300-gal water tanks, 
w'ere placed on the tremt of the trailer, 
and a i-sack concrete mixer on the 
rear Suspended troni the extreme rear 
and slightly loxver than the mixer, the 
7-cu ft mud pot \\as pUceil After 
being mixed, the material mu', poured 
into this pot. first l^elng «it rained 
through a screen to reino%e lumps and 
foreign material This mud container 
was conxerted Irom a sand container 
from a bridge sand-blasung outfit, and 


age ot 419 hole^ drilled yier day at a 
cost of 204 per hole The average drill- 
ing co^t per day was $82 59 

"Mudjacking these holes re- 

quired 50 working da vs, or a total of 
276 holes filled per day at a co^t of 824 
per hole The average filling cost per 


day w'as S227 t>o For the entire work 
the cost ot drilling and filling was |i.o2 
per liole 

About 3 74 cu yd of material was 
used per day and an average of o 37 cu 
ft material was forced into each hole, 
although there was a vanatson of troni 
o T cu ft to 7 o cu ft per hole. 



i"or the first portion of the work, two 
holes w'ere drilled in eacJi expansion 
and duTnniy jomt per panel with no at- 
tempt made to raise the depressed slabs 
lo grade As the work progressed it was 
decided to raise the depressed slabs and 
the locations oi the holes were changed 
to irom 6 in to 3 2 in away froni the 
joints, two holes jjer panel, and drilled 
4 m below the bottom of the pavement 
H was found that a larger amount of 
mud could be lorced into each hole 
and tlie low slabs raise<l to grade fairly 
easily 'The reason for this is probably 
due to the fatt that where the crack 
filling material had become broken or 
was missing in Uie immediate area of 


only one change was nece^>ary — a 2-in 
lubricator valve was placed at the ex- 
haust end and a i*in heavy-duty rubber 
hose 10 ft long was attachefl to this 
vahe The norzle on the end of the hose 
was a piece ot rubber ho-se, O in long 
with au outside iheimetei ^lightly Je^s 
than the diameter of the dniled holes 
When the nozzle was placed in the hole, 
the pressure would sw'ell the hose to a 
tight fit, allowing no escape oi pres- 
sure or mud A pressure of 80 p^i was 
found to be the most satisfactory at the 
compressor. 

Cost Data. 

A total of I3,83'‘> z-m hr^es was 
drilled m 33 working days or an arer- 






the hole, pressure was icfet through this 
opciung, and it w'as then impossible to 
force very much mud under the slab. 
Also, in many cases the panels have the 
low areas at the yomts, and, as the slab^ 
are Testing on the subgrade, there are 
no voids to fill at this point 

Redwood pegs 3 x 3 X 1 o in with sharp- 
ened end§ were used to plug adjacent 
holes when pressure was desired to lift 
depires-sed slabs An examination after 
two weeks showed that these raised 
slabs were still at grade 

A chart on cross-scetton paper was 
kept showing the location of all hol^ 
by station and distance, in from the edge 
i?nd distance from fhe joint, in order tc 
(C ii'luied t A pate I04J 
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SHEAR REINFORCEMENT IN COLUMN BASES 

By W. T. MARSHALL, Ph.D,, A.M. Inst. C.E,, A.M.t.Struct.E. 


T he isolated column base, square 
m plan^ is undoubtedly the com- 
monest form of reinforced concrete 
foundation The load from the column 
IS spread by means of the base over such 
an area that the permissible beanug 
pressure of the ground is not exceeded 
^ The spreading of the load produces 
bending moments and shearing forces 
in the base. A typical base is shown in 
Ftg, T 

The usual cntenon for designmg 
against shear is that given m By-Law 99 
of the I. C C Building Act (Amendment) 
Act, 1^35, namely, that the punching 
shc^ stress, that is, the shear measured 
along the planes XXj, must not exceed 



Fig. I 


^ twice the permissible shear in plain 
concrete The Code of Practice makes no 
mention of ’shear stresses in column 
bases, and the omission was probably not 
purposeless Clause Sio (a), however, 
if applied to column base design, would 
specify that the shear force along tlie 
planes V'V'i must not exceed the per- 
missible shear in plain concrete Clause 
80 r (fl) states that the clauses in section 8 
only apply to a senes of rectangular 
Mbs arranged in tliree or more rows, 
and in the Code alone there is no justi- 
fication for applying clause Sio to column 
bases There is, however, a strong w'eight 
of theoretical and experimental argument 
in favour of taking the planes yV^ as 
the critical section for shear. 

If not limited, the base is made of a 
depth that keeps the shear stresses 
within the permissible limits, and the 
question of remforcement against shear 
never arises There may, however, be 
cases where due to various causes the 
depth of the base is limited and the shear 
stresses exceed their allowable values . 
i in such circumstances the bases must be 
’ reinforced against shear in addition to 
the tensile reinforcement used against 
bending 

Text-books seldom refer to shear 
reinforcement, and the objects of this 
article are to give the type of reinforce- 
ment which the wnter believes to be 
correct and to point out the fallacy in 
using a form of reinforcement which is 
sometimes mduded in disigns. 

The faflacy of Uiiqg Bars in the Top of 

the Base, 

The method used by some designers to 
reinforce against punching shear is to 


place bars in the top of the base as showm 
in Fig 2A The amount of reinforce- 
ment required is calculated as follows 
Let the column load be P lb and the 
safe shearing stress m steel 15,500 lb 
per square inch, then the area of rein- 
forcement required in each direction is 

sq m Xhis is a conserva- 

4X1^,500 

tive estimate and assumes that all the 
punching shear is taken bj, the reinforce- 
ment Some designers deduct from. P 
the load which can be taken by the base 
when the punching shear stress reaches 
its limiting value This method requires 
much less remforoement 

The wnter knows of one large building 
where the column bases were reinforced 
in this w'ay, and as the building has 
stood the test of time the designers may 
claim some justification for the method 
An examination of the forces coming 
on the bars, however, shows that they 
cannot carry the shear force without 
either causing excessive crushing in the 
concrete immediately below them or 
excessive bending stresses in themselves 
Consider one of the bars as shown in 
Fig 2B Let the widtli of the column 
be b ID and the length of the bar I in 



The pressure distnbubon shown m 
Ftg 2B pToduce^v bending stresses in the 
bar, and the maximum bending moment 
occurs at X l>et M be this bendmg 
moment Then Af = 300J X (/ — b)^ 
X T? Taking i - 3 5& and using tlie 
minimum embedment ' = gives 
Af “ 38,8004* in - 1 b 

Af 

The extreme fibre stress in the bar ^ 

= 3<j5,ooo lb per 

square inch 

This IS much greater than the ultimate 
strength of mild steel, w^hich shows that 
the assumed distribution of pressure in 
Fig 2B IS wrong But this pressure 
distribution witli / = 554 is necessary in 
order to keep the compressive stress 
m the concrete wnthin the safe limits 
Therefore the bar cannot take a shear 
stress of 13,500 lb per square inch and 
at the same time satisfy the conditions 
of static equilibnum w ith steel and 
concrete n ot o verstressed 

in the method described the stress in 
the steel is sometimes taken as w times 
the safe punching shear stress m plain 
concrete With Ordinary Grade 124 
concrete having a safe punching shear 



Fat 3 b. 


wliere / varies generally from 3 to 4 ob 
The dow’nward load commg on the bar 
IS that proportion of ttie column load 
w-hich It carries This must be balanced 
bv an equal upward reaction which 
causes compression between the bar and 
the underlying concrete Tlie exact 
distribution ot this upward reaction is 
unknown, but it will obviously be greatest 
111 the Mcinity of the column load and 
smallest at the ends ol the bar An 
assumed distribution to satisfv these 
conditions is shown in 2M 

If the bar diameter is d and a 1 2 4 

concrete is used for the bas.e, the maxi- 
mum value of the intensity of upward 
pressure is bood lb per inch run 

The total downward load — (2 ' 

^3.500 X - yd^) lb 
4 

The total upward j^essure -= boobd-^ 
3ood (I — b) 

Equating these gives 2J2d ^ 6b -f 3 
(i — b). Taking / = 3 56 gives I ^ 55^ 
This IS the minimum bar length required 
to keep the compressive stress between 
the bar and the naderlying concrete 
yrithm its safe limit of Ooo lb per square 
inch. 


stress of 150 lb per square inch, and 
taking the L C C value m ^ 15, the shear 
taken by the bars is 2, 2 <50 lb per square 
inch Even with this low shear stress 
the bending stresses in the reinforcement 
cannot be kept within their safe value 
unless the diameter of bar used is greater 

than ^ . an absurdly high figure 
4 


It remains, however, to expiam the 
fact that 111 practice such reinforcement 
has appeared tu be effective 


Pundiing Shear Failures Unlikely. 

The wnter earned out many expen- 
inetits on thin -section column bases 
m an endeav^our to pniduce a failure by 
punching shear* and found that when 
a base failed due to excessive shear the 
fracture plane sloped away at 45 deg 
from the column face as shown in Ftg 3A 
This type of failure confirms the applica- 
tion oi Clause 810 of the Code to column 
bases and justifies the omission of any 
clause about punching shear One very 
obvious reason, therefore, for the apparent 
efficiency of the bars m the top oi the 

* Joitrsal o£ liist.C E, March 194;!, “ BxframeQ^s oq 

Keinfarrrd Concrete Column Bases 
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Area of spread « li + a x 10^5 « 33 


sUb IS that they reinforce against a type 
of failure which never occurs 

Some expennients were carried out on 
bases having a mesh of reinforcement 
ID the top, and it was found that these 
did carr>" a greater load than a similar 
base without the top mesh The reason 
for the increased load seemed connected 
with the tjTpe of failure, the fracture- 
surface being as shown in Ftg 3B. and 
it 13 been that this covers a great area 
than that in Fig 3A This increase in 
load was however, not large and was 
not comparable with that w'hicli should 
have been obtained Jiad the reinforcement 
taken shear in the wa>'s already discussed 
In a very extensive senes of tests on 
column bases by T albot ^ the only 
shear failures produced were those along 
the 45 deg. planes showm in Fig 3 a 
E xperiments certainly show that failure 
by punching shear never occurs. 


Consequenth^ in a column basCt failure 
due to shear is to be expected along 
the planes on which the tensile forces 
act, namely> planes inclined at 45 deg. 
to the \ ertical Failure along the 
vertical planes XX {Fig 1) would only 
take place in a column base if concrete 
were weaker in shear than in tension 
(Failures of the punching type do occur 
in steel which is weaker in shear than m 
tension ; for example, the punching of 
nvet holes in members ) Since failure 
IS going to take place along the planes 
,YVi. the best form of sheai reinforce- 
ment wjll be perpendicular to tliese 
planes 

Reinforcement against Failure on 45 deg. 

Plane. 

K the shear stress calculated on the 
planes ^ V, exceeds tlie j>ermissible 
shear in plain concrete, tlien shear 


i 





Lz: 




P^. Fig. 3a 


Theoreticallv one w'ould ue\er expect 
punching shear failures m concrete, 
for it has to be remem t>ered that a shear 
stress IS always accompanied by equal 
tensile and compressn'e stresses on planes 
iDcliDed at 45 deg to the plane of the 
shear stress The failure of a material 
under loads which produce shear stresses 
depends on which of the three types of 
stress hist reaches its critical \ alue. For 
example^ in the thin w^eb of a plate-web 
girder it is the compressive forces which 
cav^e failure, and this is shown by 
buckbng of the web When a solid 
steel bar is twisted, however, the ultimate 
shear strength is reache(i before the 
ultimate compressii e strength, and failure 
takes place on a plane perpendicular 
to the axis of tw’ist Since plain concrete 
IS weaker in tension than in shear or 
compression, anv failure under shear 
takes place «long the plane on which 
the tensile forces act Thus in beams 
shear failures are shown by cracks 
which are incbned at 45 deg to the 
vertical, and when a concrete member is 
twisted the fracture-surface is a helix 
inclined at 45 deg Xu the axis of twist 

• UmvcTHiT ol Illinois BuQeiixi No 67 ' Keinforoed 
CoccRte Wait footings, and Column touting^,’' b> 
A K. Talbot. ® ^ 


reinforcement will have to be provided 
wluch must satisfy the following condi- 
tions • (ij It must take all the shear 
(:;) It must be perpendicular to planes 
XY^ and preferably cut them at the 
neutral axis 

Referring to Ftg, 1, if the column load 
IS P lb then the total shear S on planes 

rv, 

If the permissible tensile stress in 
the reinforcement is / ib per square inch, 

- S 

then tlie total area requued is 

The area required across any particular 
Xy\ plane will be one-quarter of this 
Care must l>e taken to use bars tliat 
have suffiuent anchorage to develop 
their full tensile stress If the gnp 
length obtainable is not enougli the 
tensile stress must be reduced 

Two examples are given of foundations 
needing shear reinforcement 

Example I 

A column 12 m square carries a load 
of 80 tons and rests on a base 7 ft, 
square an 12 in deep of t 2 4 Ordmary 

Grade concrete. 


(-?■) 


Total shear a-fio x 2,240 x 

=» 151.000 lb. 

V . . 151.000 

Unit shear on planes V k , ™ 

4 xro‘5X33 

= J09 lb per square inch 
Area oi reinforcement in each quadrant 
151,000 K z 

« ==- 2 g6 sq in 

4 X 10,000 

Use oeven J-m diameter bars arranged 
as shown in Fig 4 




i 


»-xv 




Fift. 4. 


£x:aiTiple 2 . 


A column i8 ni square carries a load 
of 200 tons and rests on a base q ft 
square autl i8 in deep of i ’2.4 Ordinary 
Gra<ie concrete 

Area of spread — 18 -f 2 X Tb 5 — 51 
m 

Total shear — 200x2,240 

3 17.000 lb 



347.000 

Unit shear on planes V If' — - - 

4X1.65x51 

-■= 103 Ib per square mch 

Area of reinforcement m each quadrant 

347,000 X ^2 . 

— r ^6*73 sq.m 

lTi,e eleven |-m diameter bars arranged 



F.g 5 . 


as shown m Fig 3 — {JVilh ackcwledg- 
menfs to Concrete and Construcfionai 
Engintering/") 
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MULTIPLE-ARCH BRIDGE OVER THE SPILLWAY OF 

GRAND (^LEE DAM. 



T he Spill-way bridge over Grand 
Cotdee dam ss a reinforced con- 
crete Hinl tiple-^rch iiaructure. 
It was designed by the ^^larean of 
HeclamaUcn amd constructed by Con- 
solidated BtiiMers. Inc Construction of 
the bndge was started in July, ± 94 ^^ and 
. it w&% completed in November, 1^41 
I Ftg T IS a view oi the bridge from the 
downstream side The following notes 
are taken from a paper read before the 
American Concrete Institute by Mr E R 
Dexter, engineer in charge of the iJesign 
Section of the Bureau's Di\^SlOll of Dams 

The bridge has an overall length of 
] .030 ft and consists of 1 1 units supported 
by piers 15 ft lhi:k in the direction of 
traffic and spaced at 150-ft centres 
Each unit consists of a roadway section 
supported by vertical cro&s-walfe resting 
an a barrel-ivpe parabohc arch 

The speC]jication& required separate 
centering for ad the arches ^io as to prevent 
unbalanced loading of the piers Each 
arch centering unit consisted of a deck 
system supported by fifteen three-post 
trestles resting on the spillway crest, 
partly on the concrete and partly on the 
spillway gates 111 their lowered position. 
To keep the deck adjusted to a theoretical 
curve, twelve sets of hardwood wedges 
were inserted between the cap of each 
trestlt' and the sill of the joaet above it 
The centering was left in place for at least 
thirty' days after ail concrete had been 
piacM in the arches. Construction of the 
superstracture WjfS not permitted until the 
arches were allowed to take their own 


weight by simultaneously lowering the 
centering of all arches for uniform loading 
of the piers To reduce unbalanced loads 
on the centering dunng construction of 
the arches, and on the arches during con- 
struction of the superstructure, eacli unit 
was erected m segments in the order 
shown in Ftg 2 Accordingly, the con- 
crete was placed in corresponding seg- 
ments of all units as nearly at the same 
tune as was piacticatile 

The contractor was required to place 
the concrete m the arches under certain 


temperature conditions, except that con- 
crete could be placed in segments Nos i 
and 2 as soon as the forms were ready 
Concrete was permitted to be placed in 
the Xo 3 segments if the temperature of 
the concrete «i segments i and 2 was 
70 deg F or less, and in the closure seg- 
ments Nos 4 if the concrete lemxierature 
in segments Nos i , z and 3 was 70 deg F 
or Temperature readings of previ- 

ously placed concrete were secured from 
thermometers placed in wells m the bosses 
tor the cross-walls. Cooling of the con- 



-Fig. Section at Crown of Arch, 

3. (*3iip>.--Ol*gfam triiowtug Sequence of Construction, fig. 3 (bottom)--^ectlon of Half Span tt Ceirtrcdlne. 
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cret-' ^Tas effectively accompbsfaed by fog 
spraying with nver water. 

Each span was designed to have a r-m* 
camber from the pier to the middle of the 
span at a mean temperature of 50 deg. F 
If at the time of construction the mean 
temperature vaned from 50 deg F.* the 
elevations for the roadway were deter- 
nimed by applying a corrected ordinate 
of elevation, calculated from a paralx^ic 
distribution in whicli the raa|or a^sis would 
be equal to the length of the span^ and 
the half minor axis would equal 1} in for 
a 50 deg F. nae or fall ftom the 50 deg. F 
mean temperature The temperature of 
the structure was assumed to be equal to 
the mean air temperature of the three 
preceding days 

The Piers 

The piers between the drum gates for 
the spillway control provided ideal sup- 
ports for the bridge spans Although a 
float -well and stair-well were install^ in 
each pier, there was, sufftcient reinforce- 
ment near the surfaces of tlie piers and 
around each well to make the psers fuJiy 
capable of suppcuting the hndige for any 


MetQl $«aliRq strip 
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iTxponston . 
joint filler.. 

£w 

3oint filler — 'L r*” r Grou’* 
Ftg, 5 — Detail at A (Fig. 3). 


meats rather than as arcbnbs ia order to 
afford greater bttezal riguiity against' 
earthquake shocks 

The remfoTcement of ibe arches cons^ts 
of longitudinal bars at S 4 n. cenlres on 
both faces, and trai^erse bars at 12-in 
centres on both faces ; the two layem are 
tied with a |-m, roun^ tie-bar for every 
i| ^ It oi area The iongitudinal ie> 
inlorcement in the extrados is li-in. 
sqnare bars at both crown and abutment, 
reducing to i-in, near the quarter-^pomt. 
The longttudinal Temforoome^t in. the 
intrado:> consists of i-in. round bars from 
the crown to about the hauncht udiere 
I i-in square bara are used. The mniorce- 
ment bars at the abutment intrados ate 
li in. square. The transfers© resnfoTGe- 
ment consists of |-in round bars «i bofh 
faces for the entire arch except near the 
abutments, where i-m round bars are 


Stresses were ccunputed for the effects 
of (i) an H2o-Sif> highway loading, 
12) earthquake shocks, <3) differential 
water load on a pier, (4) heating of 
pier^plate? for de-icing 

{1} An H20.S16 load IS a relatively 


w»l< nuts fer 


TRivets 



I Lavers of V 
asbestos sfioet 
packinq 


Fig. 6.— Bearing for Detail shown m Fig. S, 


' Crown of roodwoy 
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Fig 7 — Detail at B(F^. 3 ). 


«Spot welo rmta fist 

Metal seolmq strip. Crown of roadwoy \ »S* telts 



Fig 8 — Detail at C (F|g, 3). Fig 9 -^Beaiing for Detail shown In Fig B. 


non-sv'mmetncal loariing due to traflic 
The Temforcement is well embedded m the 
mass of the dam and serves to provide 
lateral stability for the bndge in the case 
of a hon/ontal earthquake shock 

The Arches 

Each arch barrel supportn^ the road- 
way has a width of 30 ft 2 in., a clear span 
of 335 ^ of 16 68 ft The 

thickness vanes from 18 in at the crown 
io 3<i in at the spnnging hne. Because 
of the position of the bridge at the top of 
the maximum section of the dam (Fig 3) 
at about 550 ft above the rocktoundatkm 
surface it was considered advisable to 
construct the arches as rigid barrel seg- 


new highway tia^ design toad, but its 
use IS not mandatory It oonsists of a 
16-ton semt-traifer coupled to an H20 
truck, making a total wheel-base length 
of 28 ft 

(2} Earthquake shocks were assumed 
to produce an equivalent to an 

acceleration of c.r times ^^vity acting 
upon the mass of the budge, both m a 
vertical direction and in a horizontal 
direc^on parallel to the line of tra£hc. 

[3) A differenbal water load is & 
loading condition incidental to the 
operation of the spillway g^tes. This 
condition will arise when* the reservoir 
storage is at a maaumum and one gate 
13 completely lowered, thereb;jf causing 

m 


dTali? l«ai^ 

a in water pressure rm 

aides, of the p3«rs adjacent to the lowered 
gate."^ The unba^oed loading thus 
created wiU cause the piers to deflect 
and disturb the stress distribn^on 
throughout the arches. 

(4) Stress concentrations caused by 
heating the pier-plates is a condition that 
might arise during wmtor operation of the 
gates The fner^pLatos a^e constructed of 
segments of cast iron embedded m the 
sides of the piers at the ends td the spill- 
way gates in their raised position {Fig. xo) 
and provide a durable plane surface at the 
ends of the gates for sealing purposes 
A stFes.s diistiirbance in the arches will 
anse if the piers we deflected due to heat- 
ing these pi^-plates for de-icing the ends 
of a gate so that it may be lowered. Feu 
the purpose of a stress uivestigation it was 
assumed that, with water m the reservoir 
to the top of the gates and with one or 
more gates open, a severe loading could 
develop on the piers between the open and 
clcx^ed baj'S if it were rtecessary to heat the 
pier plates at the ends of the raised gat^. 
This assumption uunbines the effects of 
pter-plale heating with the effects of a 
^flerential w*ater load 012 the pier to 
produce a severe stress concentration m 
the arch barrels supported by the pier. 

Superstructure 

The superstructure is composed of all 
component parts above the arch barrel 
and consists of the roadway section, 
footpaths, railings and the suf^rtiug 
cross-walls between the deck and the 
arch. 

The roadway deck slab is 30 ft wide 
between kerbs and has a thickness along 
the centre-iine of loi m for the two span 
continuous segments and ii| in for the 
simple spans at the pier and central seg- 
ments 5) A x-m crown IS provided 
for drainage Besides. being supported at 
the cross-walls tlie slab is also supported 
by a reinforced concrete spandrel beam 
at its upstream -and downstream edge.> 
(Fig a) These spandrel bejims atSJ serve 
to siipp<'rt the cantilevered footpaths that 
flank the bridge on each side. The foot- 
path on the upstream side is 2 ft. 11 -m. 
Wide and on the downstream side 6 ft 
wide. Along the edge of each foo^th 
will be a honzoiitai guard railing, the 
top baur of which w'tll house an lu&xect 
hghting system The railmg is designed 
to mthstand the shoclcs of uucontrulled 
vebicles 

As a means of minimizing the effects of 
contraction ‘ and expansiOtt due to tem- 
perature changes and the eflects of strains 
due to arch flexure, the deck ^!ab was 
articulated mto longitudinal lengths of 
10*75 tt'wl ai 5 ft. by transverse joints. 
The joints also serve to prevent increased 
concentrations of iojsd cm the aret«ej. 
Joints were provided for tiaree diflereat 
sets of conditions 

F%gs, 5 and 6 illustrate a condition 
wliesrein one end of a deck cUb segm^t is 
rigidly fixed to its support and the adjoin- 
mg ei^ of an adjacent is free to 

sl^e. This jomt was devised to relieve 
any horizontal thrust that mi^t develop 
against cross-vmlV No. x (Figs. 2 ^ and 3) ; 
otherwise *t would have been necessary to 
make the wall thicks ha cutler to keep^he 
stresses withm wcorkmg limits iW 
tom bearing eluents m the conslatH 



In^km CcnMsrcHle ^wwnial 
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of two by by |-in. ^gles 

riveted together su^ grooted into the 
^Qpportk^ eross^wall Ibe top beariag 
elements of the ^omt consist of two 
3-^n by 3-ta, by l-in angles^ one of which 
IS AvBted to the bottom bearing element 
and the other separated from the bottom 


bearing element by two li-m sheets of 
asbestos packing One of each of the 
upper bearing angjes is anchored to one of 
the adjoining slabs by f-in bolts 18 in 
long screwed into square nuts welded to 
the angle-iron at i8-in centres and then 
embedded in the concrete of the slab 


bMhf* 


Fi!g^ 7 illustrates a joint between a two- 
span continuous deck segment and its 
centre support This joint was made bv 
forming a recess along the centre line of 
the top of the supporting cross wall and 
then keying the deck concrete into it 
The concrete adjacent to the sides of the 
recess was separated from the deck by 
|>in thick strips of joint filler This 
joint was designed to permit some rocker 
action, bat no horizontal raovenient other 
than that due to the flexibility of the 
support 

Figs 8 and 9 show a joint designed 
permit horizontal movement but no rota 
tion In this joint the k wer bearing pUte 
comprises two 3i“in bv 3i-in bv |-in 
angles, nveted together and grouted into 
the supported cross-w'all The upper 
bearing plates consist of two 3‘ir by 
3-m by J-in angles, each anchored to the 
adjoining ends of adjacent deck segments 
Anchorage is effected by J in bolts 18 in 
long screw'ed into square nuts welded to 
Idle angles at iS-in centres and then 
embedded in the deck concrete The 
plates are separated two layers of 
i^-in asbestas-sh€^et packing 

The joint between the ends of the deck 
slab segments is ^-m wide and w filled 
wnth an expansion join t filler Across this 
joint and about 6-m below the surface is 
a metal sealing strip, welded to the 
reinforcement, to prevent moisture pene- 
tration to the angles in the joint Each 
joint IS continuous across the deck slab 
and both footpaths — {With ackjiowledg- 
menls to “ Concrete and ConUmciwnul 
EngMieering ^') 



Fig 10 — Method of Placing Concrete. 
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TRAMSTTION SECTIOI^ cofmectlng circular test cell with rectangular chamber 
requires tpe^ai forms* two of which are shoem here in position for concreting lower third 

of celt. 


two ends opening into rectangular intake 
and ekbatist chambeta. A photograph 
lormwork for one of th«9e transit 
tton sectioQfi In addition to these 
stmcbaral features, miroerous openings 
iitto the fjontrol room?, fittnigs for engine 
^loclo^ 9 Xid tramwaijrs, a large amount of 
and electrical conduit and some 
complicated xemforcing added to the 


difficulties of the job 

Ingenuity in construction methods was 
one of the deciding factors m tlie award 
of an Army-Kavy “ E to the joint 
contractots, Long Construction Co., 
Kansas City, AIo,, and Turner Construc- 
tion Co , Ne^wr York, operating as Long- 
Turner, builders of the plant for the 
l>efense Plant Corp John C. I^ng was 



SEQUENCE OF OPERATIONS in constructing 
l6-fc-d(a. cell calls for these steps , (I ) Place ^ 
dry concrete for section A , (2) erect forms ; 
(3) Gunite section B from inside ; (4) Gunite 
section C from above ; (5) Gunite section D 
from Inside ; (6) place concrete in section E 
Slot at Section D is left open temporarily to 
dispose of material which may collect m upper 
portion during Gunicing of section C 

project manager, and the assistant 
project managers were Robert l^ng and 
M Hemchel Parsons, the latter repre- 
senting the Turner Construction Co 
Albert Kahn Associated Architects and 
Engineers, Inc,, Detroit, designed the 
test cells and all otlier buildings of tlie 
plants — {Wtth acknowkdgma-nls (o ** Con- 
‘^traction Methods 
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LARGER DIAMETER TEST 


Concreted to in. Tolerance 


CELLS 



FORMS FOR LOWER THIRD of two 244c.-din test cells sre tied down by enchor 
n%ds to concrete pads previously phced. Each test cell construction unit comprises two 
cells end a control room observation ^lery. 


F orming and Concreting Methods 
decigiied to a'ss.ure accurate con- 
stnu non of reinforeedH.oncTete 
tr5»t cells i(V-ft and J4*ft in diameter at 
tiic Rratt & Will me V aircraft engine 
plant Kan^s Citv, Mo , embled Long- 
Turner contractor to complete the 
cinular ».elLs Avithin the close toleranLe 
of } 111 alUwed by spe\ itications The 
contrtde ce\U were built up in siicressiie 
lifts from the hotiom to the top with 
lionzontal construction joints l>etMreen 
the sec lions Constrm tion involved 
placement of 1.23.2 to 2,700 cu yd of 
concrete in units con.sisluig of two lest 
cells and one control room ol^ercation 
galieiy per unit 

Different methods uere employed for 
the two sizes of cell^ As the tir'^t step 
in tou'^rnicting the lO-ft dia unit \erti- 
cal reinforted-coiKrete walls were built 
at the two of each ceil, using slip 

forms to conserve lumber and obtain 
ma vimum jirogres*, \n ith lea.<t use of 
limited working space XlteM* wall'^ were 
9 in and o in tluck, as indiutted by an 
accorapaiiviug dra^\ mg 

To -start the test cell drv-naixcd 

concrete was placed for the Ixittom lift, 
comprising about one-fourth of the cir- 
cular section and the invert w:is shaped 
to the 16-II diameter b) use of a tem- 
plate Or the completed invert, the 
<onstnictors erected Iniilt-up wocsdeu 
rings which wertHriggetl onh on the upper 
third to provide forms for ^uj:>porriiig 
concrete 

Sule-wail 'e< ttons of the test cell next 
vs'ere t ott^^triKted by shooting pneumatic- 
allv applied Gumte against the previously 
completed vertnal walls m the area 
between the invert and the top fofni 
operators standing inside the 1 eU applied 
this toiKi't'te from nozzles and shaped it 
2n <onfornnU' with the wooden iorm 
nugN which ^crv(‘d as leniplates A slot, 
induatrd on the drawing, was left at the 
top of the side- wall i>ection;s, below the 
form lagging, t<i facilitate the next 
operation 

IVi pcrifut accurate contrail of the shape 
of the bf»rrel, the lomreting of the top 
secUou was t arned out in stages Plac ing 
the entire mass of concrete in one opera- 
tion would have caused some form 
settlement and tToubie with shrinkage 
As a means of elimmatiug these diifi- 
< ulties, a layer of Giimte hr&t was applied 
from afjov e on top of tlie forms, as noted 
on the drawing This layer was 3 in 
thir k except at the crown, where it 
incrcasecl to 1 2-iu depth The open 
sU>t at the liottom 0/ the forms provided 
a ^t^adv exit for rebounds and any other 
deleterious material which collected while 
the concrete was being applied The 
slot then was filled by Oumting from 
in'-Mle the forms As the final step, the 
remainder of the upper part of the ceil 
was concreted by ordinary methods 
The weight of this concrete had a 
tenclemy to ckise the tonstrurtion joints 


Lju^ Cetif 

For the 24-ft.-dia t-ells. a different 
method of foumng and concreting wa^ 
necessary No vertical walls were inclnd> 
ed III the design of tliese cells Because 
the 24Tt. diameter precluded accurate 
shaping of the invert by template, 
coacrote for the bottom third was placed 
m forms which were tied down by 
ancfior tx>Hs and rods to concrete pads 
prevmualy placed> 

Separate sets of forms were used lor 
each of the three stages of construction of 
the 24-ft barrels^. After tlie mvaft had 
been nmereted, the bottom forms were 
removed, and tbe side forms were set for 
the middle tlucd. These forms, in turn 
were stripped before top forms were 

ni> 


placed for concreting the final third of 
the cells Construction joints were 
formed at recesses located about one-thxrd 
and two-thirds up the side of the cell 
walla The receasea accommodate track 
for retractable platforms employed m 
setting engines to be tested. Use of 
separate sets of furms elimmated the 
danger of cumulative settlement wliich 
might have occurred m barrel {orEn.<i. In 
addition, use of an individual set fbr 
each third of tbe cell simplified the 
form-work and provided more working 
space. 

AH fOrai^ were weJl built, strongly 
braced and securely bolted. I^ck cjrcu- 
lar barr^ bfts tmnmtkm aec'^ns at the 
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MULAJORE 

POWER STATION 

C^cutca Electric Supply Corpn 


Designed, Fabricated and 
Erected by B. B. J. 


★ STRUCTURAL STEELWORK 

★ FRANK! SHEET PILING 

and FRANKI PILING 





Frank! Monolithic Sheet Piling— 22,000 sq. feet, 25 
feet deep, driven and cast in situ in T urbine House. 

Over 1,200 Franki Compressed Foundation Piles 

% 

driven to 00 feet and tested to 200 tons per pile to 
support— Turbine House (above). Turbo Generators, 
Condensers, Switchgear House, Boiler House, Settling 
Tanks, Overhead Tanks, Circulating Mains, etc. 


Pimhkf Piles at 15^ 
inclination. 
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BRAITHWAITE BURN <5- JESSOP 
CONSTRUCTION COMPANY, LTD. 

MercuUI, Buildings, Ul Baar, - Culcum 
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SPACE DONATED BY 

HARRISONS & CROSFIELD, LTD 

f lNCORPO»ATf O IN ENCUANOi 

ENGINEERING DEPT. 

QUILON. 
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STEEL WINDOWS 
AND DODDS? 


» « Sled viadows md doon oSex ISm least 
/4|L ^ cAatradion fo llglil as 0(nii|iaa«d to tha 
• dld-toabi<mad woodsn wvndosrs. Thaj 

tlfn hsvD that ned. sUok apiieanuice ertdcn 
goal so Vito iiiodankfatoldin0s. 

Let ns help jStoel srandows and doom cant bs attadeed 
you in your by wMte ants or oOier insects. Our 
poM t-^ar steel windows «id doon are made rust- 
huiidinf reaisfaiit by a special ipny. 
problems* 

Fi0tonr*aade, standardiaed steal dcors 
and wmdom need very IttOe after-care. 

B. D. HEDMAN ft MOHA1TA LTD. 

VULCAN IRON WORKS. KARACHI. 


“TOXEMENT** 

IN POWDER FORM 
FOR THE INTEGRAL 


Manufactored by 

TOCH BROS. INC., CHICAGO, 

U. S. A. 


WATERPROOFING 


foundations, bridges, |>ler5, wails, floors, 
reservoirs, pits, concrete constructions, etc 

For full particulars write to 

Tlw Sole Agpnist-^ 

THE 

ORIENTAL ELEC. & ENG. CO., 

Norton RulWiiwo .... CALCUTTA 
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Woxki ft 
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Bov te Maka GocmI Conoxata by H. N. Walab 3 0 0 
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Perigm af Pyramid Beofa by |. S T fo n rin g t oa . ft 4 ft 
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Baiiilbxoed Coaoreto Cblmnayn by P C Taylor ft ft 0 
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RASHID KHODADAD & CO., 

POOHA, 

S0tUng Agents for Ztecesm IHstrM, 
Portuguese Goa and Karwar 

THE 

CEMENT MARKETING COMPANY 

OF INDIA. LTD. 


Who are the Distribtitors of 

A. €. C. A DAtMIA CEfttHTS 


(Guaranteed te exceed the reqiriremeiits of the Britith 
Standard Specfflcadofif.) 

. T ^ - FOr ROOFING S 

I 

I Engineers and Builders all over the Country 
, today s}>eci{y either » EVEREST” ASBESTOS 
I CEMENT « BIGSIX ** CORRUGATED 
SHEETS or EVEREST •• TRAFFORD " 
SHEETS for their roofing prtAtems. 


For CniUNGS USE 

“EVEREST” ASBESTOS wood 

‘'EVEREST” Rainwater 
^ and Soil Pipes ami 

Fittings are extensively 
used. 


i 

I 


I 


I 


i 



1 




Ready Stocks of **EVEKST” Asbestos 
Cement “ BIGSIX ” SHEETS, « Traffoftl 
Sheets, " Crmvnlt ’* Sujperthlrteefi Sheets 
and *< Crownit ** Corrugated Sheets, 
Asbestos Wood, Rainwater and Soil Pipes 
and Rttinfi, etc. etc 


I 


i 


I 


RASHID KHODADAD A CO., 

POOM*. 

SeHaig Agents far Jhseean DistHett 
Portuguese Goa d Miaemar JNariet, 

FOR ASBESTOS CfeHSNT LTD., 
SOMSAT* 


SUh 


- 





The seeds of the Indian Soap Industry were first sown 
in Calicut, South India, nearly a quarter of a century 
ago, and since then development has been so rapid 
that annual production now exceeds 70,000 tons 

“ EVEREST ASBE:>TOS CEMENT, a light. fire-resIst. 
ing, rot and vermin proof jnaterlal* is used extensively 
»n the &>ap Industry for roofing and other constructional 
purposes. Its characteristics adaptability and versati- 
lity are so generaliy recognised and accepted, that 
“ EVEREST ** ASBESTOS CEMENT is being widely used 
pn all war work having little for general consumption. 
ScKMi, however, with total viaory m sight, “ EVEREST ** 
ASBESTOS CEMENT will be abundantly avaitable again 
to serve all requiremenu. 



ASPCSTO* CCMSMT 


"eVEK&T ” ASB^OS-CEH£NT 
■ BIGStX“ COftRUGATtD SHEETS. -TRAFFORD SHEETS' 
RMMWATER GOODS A FITTMGS. 


« EVEREST « ASBESTOS WOOD 


/ssfied fy: 

ASBESTOS CEMENT 4TO. 

Sfad-Ojfiee^: 

HULUNO. BOmAY > CMCUTTAs F. D.SOX M». m 
MADRAS: F. O. SOX Ffo^ 35» - 







WHICH YOU HAVE BEEH WAITIHG FOR 
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IN a few short months they will be here— 
the new models from the fconous Geneicd 
Motors' range. 

Already, with the war in Europe over, and 
the Japanese reeling back to inevitable 
defeat, portial reconversion of General 
Motors' American factories goes ahead. 
From production for war they turn to build- 
ing your first peacetime car. 

t 

So, in a few months you will be able to 
abandon the aged model which has served 
you so stubbornly through the wartime 
years and become the owner of a new 
model from the famous General Motors' 
range. 

Watch and wait for them— Chevrolet, Buick, 
Oldsmobile, Pontiac, Cadillac and Vauxhall 
--they'll soon be here. 


m0iA 


GENERAL MOTORS 
INDIA LIMITED 


P. 0.8 ox 39 


BOMBAY 




twUUmm Cmaweie 


JhOv i«fh, JIMHI 


00^*9 Ijaiiore, Mew HeBtai C^wapm^e 

Selling Agents: The Cement Marketing Co. of India, Lt<t, 

Who are the Distributors of: A. C. C. & OALMIA CemefltS 

(Guarantfcd Ca OKced dw r«|iiireiMmt> «r the #ritidi tendanl ^jMcfflcatiMw) 

Due CO the War Cement is released for worses of hbtional ienpomnee or for essential repairs only. 

rhe#r authorised ^ocklsts are in the foUowifig towns : — 


LAHORE AREAs-^ 


ABbOlTAim> 

Ji.S Jiarvfmia 
A»I>t;L HAKIM 
ABOHAS. 

ABAMPOBK DOABA 

AHlUPOARn 

AKALGARH 

ABAli 

ALACHOR 

AMKITSAK 

ARIFWALA 

ATAAT 

BABAMIBAGH 

baijhathpavroi.a 

BADDJMAI.HI 

BAHUAH 

BAHAWALJTAGAR 

BAHAWAKPCR 

BAKGA 

BAKKP 

BABIWALA 

BATALA , 

BEGOWAKOHARTAL 

B£A5 

BHAOTANW Al.A 

BHAEKAR 

BHALWAl 

BHATI5DA 

BHAUDT 

BHERA 

BHOOPPR SIR^’A! 
BA3EI PAT11A5AE 
BASAI/ 

BASIBPnB ^ 
CAMBBLLPCR 
CBAK JHIAIUA 
CHAE AM»r 
CHAS KAKBO 
CHAKRrAL 
CHAWI^DA 
CHANANWALA 
CBA^'UAMA^'<»A 
CHBFAb Y^ERT 
BAKE 

CSBBHAKTA 

CKrOHA^VAi:^! 

ROaP 
cniinoT 
CRTSHTIKN 
CaURAUKA^A 
CBUTIASA 
OALHOUBIK 
R S P<ah«f*k<i( 
BAffLATALA 
DASSKA 
DASGYA 

DRRA BABA JfAXAK 
OSKA ISMAIL K RAN 
R S Otirvokhon 
PBJIA QHAH KHAN 
BERA KAW Alt SAHIB 
MA&JIAKBAinii 
KAUTAlirt’lt 
DHAKAMia K 
DHARIWAL 
MBILWAN 
DHVBIAL 
DB URl 

DBABAX aillOB 
BIKA 
DGR0A1 
BIXANAGAR 
DINGA 
DORA iU 
BUXOA BUNOa 
BDKVAPPR 
EMINAHA D 
PARIOKOT 
FATRHtlABII 
CHUK1A5 
PAKCLRA 
FATBJAXn 
FEROZKPC^E CirV 
A CANTT 
OARIiatrANKAIl 
OARRAR 
OAZTGfiA 
OB AGO Aft 
OK>r>AKBAHA 
GOSIAXA 
OORAYA 
OCr/ARKHAX 
OOBiKBaABS 
GOJRA 

OtrjRAKWALA 
OUJUAT 
GVL IMAM 
0UB&ASPVB. 


OtJEIT BAESAHAf 

GUV/A TAB 

IIAFIZARAD 

HA BUNA BAD 

HARlPra HAZARA 

BASn.PUlt 

HIKA SirKG 

HOSaURFUB 

HARAPPA HOAD 

HASAN ABDAL 

ISAERBL 

INJRA 

JAOEAON 

JAHANXA 

JAIJON BOABA 

JAMMU 

JALALABAD 

JALLO 

iAITU 

JANDIALA 

JANIWALA 

JARANWALA 

JHANG 31AGH1ANA 

JHUUfK 

JOGINDEBNAQAlt 
JULLUNDBR CITY A 

casts: 

JLTOGB 

JirALAUUKBIKDAD 
KHEVt BA 
SABVL 

li S i’A»inaii & 
Pvthatear 
KABUL RIVER 
kamaua 
KALAKK 
KALKA 
KALABAOB 
KAUX’R EOT 
KAMOKH 
KANOANPUR 
KANGRA 
KATLllTHALA 
KARTARPUa 
EAROR 
EASAULl 
Jt 5- 

ketushab 

KAStR 
KHANKWAL 
kHAROR PAKKA 
KOT RADBAKISURN 
KAKDAGHAT 

Krin>IAN 

KHAKNA 
KHANPUB 
KHAKA 
KOT Atm 
KHAKI AN 
KILA RAIPUH 
KOHAT 
JKOT KAPUHA 
KOI LAKHPAT 
RBHALI 

LAfiOBE A lABORE 
CAUTT 
r AKtTEW aLI 
LA El MAKWAT 
LALAMUSA 
LAIJAN 
LODHRAN 
LOHIAN KHAS 
LRIAH 
LUDHIANA 
LYATXPUB 
MACLEOD OUNI 
HOAD 

MAGHARWAL 

M A List 

HAJITHA 

KALAKWAD 

MALERKOTLA 

JUAXHC 

MaLOUT 

MAIH^AN BHAHKOT 
MANDt BAHABDDIB 
HANSA 

lUall RAIXIOEAN 
iUNDI KUHBWALA 
KANDI BTA?a 
JIANG WAL , 

JCARDAN 
IfAMV XANJAK 

Auva 

MAIM^AU 

MXBPITH 

& B Ssrai Akmrir. 
MIHAH BAHIB 


VOQA 

KOGHALPVBA 
XONXeOMERY 
MORINDA 
MlTKBKiAN 
HUKT8A»(B.B.aai) 
MULLANPUR 
UCLTAX CITY A 
CANl'T. 

MURHEB 

A H. HsnraJpMi 
HUZZAPPAKGARH 
MUaiDKB 
UlANCHAKNU 
mNCHINABAD 
IQEAN SAHIB 
NAKOBAR 
KAKEANA SAHIB 
NABANG 
NAJtOWAL 
ITAYrANBHAHB 
DOABA 
NOWSKERA 
KURKOT 
NORMAS AL 
NURPOBB ROAD 
NAGHOTA 
QEAHA 
PAXAMPOB 
FABAt^HIKAR fFi* 
TAatt 
PASRUB 
PATHAHKOT 
FA KP ATT AN 
PATTI 
PINDIGBRB 

pattoki 

PRSBAWAH 

FKAGWARA 

PHILLAUR 

FHUItERWAN 

PIKUABAL 

PIHP DADAN KHA 

PIPLAN 

Gadian 

QILLA SHKIKHO^ 
PUB.A 

qtJLA SOBHA SINGH 
&ABON 

BANBIBSIKGHPOBA 
HAIEOT (Jt. S 
ASuUattruri 
RAHWALl 
BAIWIJfD 
RAHIMTAREHAN 
RAJA JANG 
KORAN WA LA 
RAWALPINIU 
RRNALA EHVKD 
ROFAR 

BANBIK SINGE- 
PUKA 

SADIKABAD 
SAHDBIAL 
SAILA KHCKD 
SANABWAL 
BANOLA HILL 
SILLANWAU 
SAKAI ALAMGIE 
SAKOODBA 
SAKNA 

SATNAUR BADB 
£3EU>N 

SHAH ALAU 
SHAHDAKA 
SHARAKPOR 
(R B SkaiAara) 
BHAHFORBADAB 
SHAH CHABRASl 
SHOKICOT HOAD 
SB U JAB AD 
SIALKOT 
8IHALA 

amLA 

EIHHlim 

aoLOir 

BOKBO 

aVLTANPUK LODHl 

EUXHBKS 

BBINAOAK 

R 3- JfttuRaH or 
BawaMndt 
TAtAOANO (S S. 
<^taiEAwdL 

TAtWAimi 
TAJUr TABAN 
f ANDA BftaUH 
TANDUKIPAI.A 
TASH 


TAZILA 
THxaiaAiiiH 
TBHSID SSAJUX. 

OAHH 

THABALKX 

TBAL 


TOBA TBK BINOK 

VSBARI 

VBRKA 

WASTBABAD 

WAHBHKTOH 

WAEAVBVAJA 


HEW DELHI AfiEAi** 


AGHA 

ALAL 

ALIGARH 

dlllKOfiA 

AVBALA CITY 

AJttBALA CANTT 

ATKAULI ROAD 

BABRALA 

BAHBAN 

BAKAHA 

BARN ALA 

BAGHPAT ROAD 

BAH(B 8 

BAHABURGARH 

BAHJOl 

HABETA 

BA8IX1RATHPUB 

BAGAHABAD 

BHIWANZ 

BHUOHCBO 

BALLABGABH 

BABAUT 

BUDHLADA 

BULANDBHABB 

BIJNOB 

BRXKDABAN 

CHANDAUai 

CHANDFOB 8IAO 

CHOLA 

DADBI 

DALMIADADBI 

DIBAI 

BEHBA DVB 
DELHI 

DELHI 8HAHDRA 

DROBAXD 

DAKKAVB 

DADJBALA 

DHAHFUR 

DEANAKE 

DOfWALA 

ETHADPUB 

FAEIDARAD 

FKBOZABAD 

GANAUK 

GANOOE 

OAUBKOESTESAB 

GHAZIABAD 

GHARAOITDA 

GOT 

OQHAKA 

OURGAON 

GULAOTHI 

HAXDAOB 

HANSt 

HABDWAB 

HAPOB 

HATHBAR 

fiiaSAB 

HASANPUK (B 8 

^AQADHBI 

JAHBAL 

JALBSAB BOAD 

JAWALAPVB 

JIND CITY 

JOLANA 

MULAjrWAU 

EARTH 

SANDKLA 

EACBABA 

EHATADU 

KHBKLBA 

XHDRJA 


KABMAL 

SCAtTHAL 

KA8B1F0R 

SASIMFUE REKRt 

KOiai XALAN 

KOTDWABA 

KOBOKSBKTBA 

LEBBAGAOA 

LHAESAK 

LOHABU 

UANDI DHANAVRA 
MADLAEDA 

uansdbfob 

MRSBUT 

miiak 

JIOBADABAD 

JCUNDLANA 

MDIUDNAQAB 

MUC8AN 

MUTTRA 

HUZAFFARNAGAR 
NAJIBABAD 
NAGARIA SADAT 
N AGIN A 
NABBA 
KANADTA 
KA&BLA 
NABWANA 
PALWAL 
PANIPAT 
PATIALA 
PILKHUWA 
BAXVPALA 
BAJA-KASAHAE- 
PUB 

bajgbat-naboba 

BAJPUKA 

BAJCAN 

RAMNA6A& 

RAHPIjII 

BAMPUR UANHYa 
BAN 

RAMPU&A PHUL 

RATA 

BEVkABl 

uohtak: 

BOGHJOCB 
BTKinXSSB 
SAFIDON 
SABABANFUB 
SAMPLA 
SANOBUB 
SABNI 
BONAll 
SAMALKHA 
SAMBHAL BATXJI 
SAKAI 
BAKSAWA 
aiiOHABA 
SHIXOHABAD 
8HABABAD MAR- 
BANDA 
aHAMU 
8XR8A 
SONEPAT 
EllIBHAOLl 
XAPA 

tapmi 

THAKA BHAWAN 

TBAKS8AB 

XUHDLA 

TOHANA 

UOHAKA 

DBJUJIA 


CAWMHORC ▲BBAfw* 


AONSraAB 

ASAMGABB 

BABBXAIf 

BAOHJ^VAK 

UDB^HPUB 

BAEBSU 

BABBATOH 

BAinuuiaaAT 

JkAiBWAMA ' 

BAITALP^ 

BAH8HA 

DALAIUO 

BALLU 

BALBAHPVB 

BAlOAirA 

BAjnUflBA 

BANDA 

BANOAB MAV 

BABA BANK! 

&AltBlXJ«Y 

BABBAJ BAZAR 

BARRiri 

BARAHALGANJ 

BA8AI 

RA8HARATGAVJ 

^XIARIBN 

HBLTIIABA BOAD 

BBHARBS CANTT 

BBNABBS CITY 

BXWAB 

BNADOHI 

BHABTBANA 

BBATPAB&ANL 

BHATNI 

RBITAUBA 

BRIXl 

beongaon 
BUA tTKU 
BTLOBAJI 
BOFirB 
filNlMU BOAD 


achalganj 

ACHBALDA 
AGtAUZA 
AmiAmR 
A^^AROAD 

AJWMTA 



ABAD 


lAKf 


a WAN 

BODABWAB 
BRIDGlfANGANJ 
BUDAIIN 
BOBHWAL 
QAMPIBROAKA 
CAPTAINGANJ 
CAWNPORB 
CHANDA OLI 
MANJH hTAR 
CHANDWAK 
CHAVEICEAEIU 
CHBrrAVKJ 
GSaiBRAJUU 
OBILBILA 
mTTLH 
CHILWABIA 
OHiBOAaN 
CBIT-BABAGAON 
fiOKDWXAOHAT 
CHONAB 
mOLONSLeANJ 
DABYABAD 
DABYAOGANJ 
DATU 
DHBBNA 
DEUAPHR 
dIHgIji NAGAR 
DOBHX 
DOHKiaRAT 
DVTmABPUB 
BTAR 
MTAWAB 
rABBBKHABAD 
NATRBGARH 
FATUtPirB 
FYZABAD 

OA^^LyrDWABA 

OADEtOAirj 

aHAZmiR 

oBoai 

amposm 

OOLAGfOKARAN- 

IfAlH 

ODNDA 

OOIUKHFUB 

£{%^LUA« 
ESXDOt 
JURRAOir 




Jolr isih, 1»4S 


Ow wiporo Atm {€^04 


WAJy 

AI. 

D^A 

Aiiir. 

uxwum 

jaWAX S0A1> 
.WWAimrAAAB 
HVTfm 
lOAASBJPII 



KACBQODAIC 

lATHKUXYijr 

AAWAPVA 

Ssoupua 
InUAAT 
3UUDA 
XEA9A 
UAlJUlBAl) 
UATimA 
UBTA BAltAI 
KHOBASAB AOAB 

^^^AFim 
KtmDAVJt 
lAHBK AOAD 
AOriaAEJ 
10VCH 

LA^mUPUA 
fAgaaiAUABMw 
luutiaaa^Aiijp 
■ LOAjfJ 
_aTPtiK 
LAB BOAO 


^OAj 
LAUTP 
LABBC - 
LVOXHOW 
} XABHr 


ooAirj 


HABSMUrOH 

BABKmiABAP 

BAHOBA 

]fAB4)la 

Auwcrit 

JlAOtPUBI 

kawSb 

BAUAVAB 
ICABABBl 
AUITDAH BOAB 
JCAKXAPUB 
JUBPVB JETAOABU 

XABUBIT 
XABEAXirA 
MAV APIA. 
KAtrXATfl 
BBAB/AB 
HADBA3nF» 
BBTA BOAB 

ItOTH 

MBRAlOtABABAB 
aOHNA 
XV]in>BBWA 
UtraAmBBABA 
NAOABIA BADAT 
ITAIF^inr J BOAD 
KANPCIVKJ 
VA^ABA 
VAUTABWA 
JTAWAB&UBa 
OOBDA 
BIBXABOBI 
XOWflABU 
QBAI . 

OBOHBA 

PACHPBBWA 

PADBAVNA 

PABIAWAK 

FABTABaABB 

PAlXAL[>OH- 

QABOBH 

FATA<»n;R 

PBPPSOAKJ 

PHAPBDBB 

PBABBBl^A 

PHABIHA 

PHBPHBA 

PBUliFVB 


PlPRiXOBt 

fjtambbBpvb 

PJIIBSIT 

PVBHBABAir 

PVBCH 

P^BABPVB 

BAQAUL 

RA<FHi7BAJ)3nraa 

BAIBABSLI 

KA^AKABAKFUB 

BAJA YAliAB 

3BA^WA£I 

BA1KKOLA 

EABI^-BABAI - 

BABABLt 

BAfiBA 

BASBXABAD 

BEOTt 

ElOBHA BOAD 


BISIA 

bubaib 

BUDADXif 

RUBA 

8AADAT 

BAPDAB OANJ 

BAPIPUB 

BAAATWAB 

BAHAWAB TOBB 

BAHJAKVA 

BAXDPUB BHITB 

SAtYBBIUJA 

SARAU>1HA 

8ALIUFOB 

BABDILA 

BABAliOB 

SABDABNAOAB 

SABJU 

BHAHOAKJ 


tHAHQABH 
SHAHJABAHPUB 
SHABBHABAX) 
BHBIKHVP^TB 
BHrVPUB 
AHOHJlATaABit 
SHBIKBISfiKA 
RA6AK 
Sn>BACLI 
aiBAKnARFBH 
BIRAMnnA BAO 
flXBOTABOBAT 
aiSWA BA2AR 
SITAPBR. 
aOBON 
8DLTAKPUB 
BVBAIBfAKPUB 
BUBTAWAN 
TAHSIL DBOBIA 


TAHfllL FATBHPTXB 
TAKtA 

TAHSOHl BOAB 

TAKAKPUB 

7AEBA 

TAUAOK 

TARIOHAT 

mUAB 

TIKE! 

TULSIPUR 

UJHANI 

tJWAO 

VNCHAVUA 

XPBKABAEAE 

waltbebarj 

YADVBBDEA NAOAB 

YUBUPFCE 

ZAVANIA 


BIRD & COMPAIWY 


LAHORE 


NEW DELHI 


CAWNPORE 


» EVERCST » ASBESTOS CEMENT ROOFING PRODUCTS 
and Accessories, ** BIGSIX Corrugated Grey Sheets, ‘^TRAF- 
FORD ” Grey Sheets, Asbestos Wood. etc. 


»€ROWNIT* 


Asbestos Cement CORRUGATED Sheeu and 
<< SUPER-THIRTEEN " Sheets, 


ASBESTOS^CEMENT Soil and Rainwater goods 
SELLING AGENTS FOR : 

ASBESTOS CEMEIKT LTD, 


Read Ojffice A Factory * 

MULUND, BOMBAY 


Factory : 

KYMORE, C.P. 


AU Products cf Asbestos Cement^ Ltd^ mode in India^ are 
maiurfactwred of C. Af . J Cement, 


it^f^VficTOKr/ 



M oving vital equipment, supplies 
and wfeapons of war to where 
these are needed most, is still the 
main task of Indian Railways, till final 
victory is won. Planes, lorries and 
tanks cannot move without fuel ; nor 
without food can a soldier fight, or a 
worker work. You can help the 
railways to see it through to the end 

by 


it WATCMtMO DATES OF WAGON ARRIVALS. 
it LOADING AND UNLOADING WAGONS SPEEDILY, 
it LOADING THRH UP TO POLL CAPACITY, 
it KEEPING WAGONS MOVING. 




/f/¥, 


f/re /nme^ <i frmU /u/fy suppUe^/f 


' - I* 



G. P. P. ROOF PRODUCTS LIQUID SEAL, DAMP PROOF & 
REINFORCED PLASTIC FOR LEAKY -ROOFS 

To be api^ied <Krectiy mar die cracks 

Ask for Litercture and Samples 


GARLICK & CO., 


Jacob Circle, BOMBAY, and at 
Maskati Market, AMMCDABAO. 


FOR ALL TYPES OF 

REINFORCED CONCRETE STRUCTURES 

CONSULT 

BRITANNIA BUILDING 


IRON CO., LTD. 

PHON£ CAL. ; 5MA49 

Stephen House. 4, Dalhousie Square, Ease, • CALCUTTA 


Experts in modern R.C.C 
Construction and Design, 

Cement and Asphalt Roads, 

Sanitary Engineering. 

ARDESHIR NAMOAR IRANI A Co. 

CONRTRUCriONAL CONTaACTOaS, 

NAMDAR MANZIL, 
Tcl. No. 342M. Htddic CoUn. BOMBAY. 


Prwiognced^^a^^ CHE-KO 
REGO. 

TME BEST 

CEMENT WATERPROOFER 

rroferroB mmI «iMd by Exsort, aiui Emlnwit AMlMrltiM 
becuso IT ENSURES rEEFECTLY WATBRPaOOF 
CEMENT CONCi^TE OH PLASTERING 

«CICO» 

tNCNCASES THE STRENGTH OF CEMfiNT TO A VERY 
MARKED degree AND AERMANENTLY CURSES SAL.r*FSTIUC 
A KEEPS THE STRUCTURE AMKMJUT^Y BOHS>DRV 
HIGHEST GOVT. TEST CERTIFICATE 
COMPARE ** CICO S '* WITH ANY SIMILAR PROOUCTS AND 
JUDGE FOR vouRsnajr 

laffe Fresh Stocks Ahvays Avatlable 
WRITE FOR Full Details and Copy of Core. Test Report 

THE STMiaURM. WAtSHSOOFMG CO., 

2I*L Dover Road, 8atfy|^iife» CalcjttB. Phona Pic. TSR* 
Telegftuns : ** A^uaprovf Cstetftu., 

• Sellhifg- jfjfieJtts,' 

«ta.LAMrCDe M CD*. 

LRltOTG 4t ORtllf. 


FREELY AVAILABLE AGAIN 

Bewranitc Antf* 

Corrosive Paint 
keeps your iron 
and steel woi^ 
safe from the 
ravBfet of rust 
end corrosion* 



WHITE METALS 



O 


THE NON-FERROUS METAL REFiNER^ 

■/A V; AZAO AON . so 'V^ BA^' iC 








One wagon oat of thou* 
sands. Dees It matter K it 
stands needlessiy idle for a 
little while ? Of course It 
matters. Every wagon in 
the land Is needed every 
hour of every day. 

Keep the wagons moving 
in their vital feumeys. 
Less st»idstlll» more run* 
ah^ time per wagon. 
That^s the answer. 
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“ VALAMOiD ”-— — 

piAsnc RooniMS 

(IS APPLIED COLD) 

FOR WATER PROOFING 
ANY ROOF AND 
FOR EXPANSION JOINTS 
IN CONCRETE STRUC- 
TURES & ROADS. 
REMAINS PLASTIC. DOES 
NOT CRACK OR CHIP. 


MAKl/FACTUmacS 

MACFARLANE A CO., LTD. 

Its, Tisiigrs ItMd, Tugn, 34, Lunington RMd North, 

CALcxrrrA. Bombay b. 


»W« for 

»rm VALAMOlO WAY’' Booklet t 

HCNTION -mis JOURNAL. 


I “Progress is not an accident, but a 
i necessity. It is a law of nature.” 

I Herbert Spencer. 

-^FERRAKTI^ 

1 j 

I j A name which has stood for 

i j progress throughout the era | 

I I of electrical development. | 

j j Sole Agents /n India : 

I I CALLENDER’S CABLE & i 

I CONSTRUCTION CO., LTD. 

I TNCORPORATE& IN ENGLAND- ! 

! 

I (The Liability of the Members is limited.) j 

I Home Street, Fort, - BOMBAY j 

I 28, Pollock House, - CALCUTTA j 

I I 

I i 

I Bra/)ch Offices: 

' MADRAS. LAHORE. NEW DELHI. FYZABAD. 

SECUNDERABAD. AHMEDABAD. ALLEPPEY, 
KARACHI & COLOMBO. 
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AERIAL VIEW OF THE GOLDEN GATE BRIDGE, CALIFORNIA 


I ^ i 

j; The use of reinforced concrete for present-day communications has become 
[i standard practice throughout the world. Because greater safety, reliability, >{ 
{; low maintenance cost, and complete freedom for the designer, wilf be the j 
essentials demanded of post-war highway planning, reinforced concrete will | 
!j ^ain be selected as the material for new roads, bridges, viaducts, etc. [ 








AOHU^CTHATtON TEXAS, U.SA. 

Towerrnf above the South Texas ptains, this massjve Administrative Building 
at Randolj^ Field, is the Headtjuarters for the Air Corps Tnsining Centre. 





Introducing! 

C. H. JOHNSON & SONS LTD., STOCKPORT, ENGLMID. 

Maa^acturers of: 

SHJ^CONTAINED POWER RAMMERS 

PATENT DIES£L PILE DRIVERS 

SELF-CONTAINED CENTRfRIGAL PUMPS 

SELF-CONTAINED AIR BLOWERS AND AIR EXTRACTORS 

AIR COMPRESSORS 

COMPRESSED AIR TOCH5 

CONCRETE VIBRATORS 

CONCREUE ROAD SURFAONG MACHINES 

VIBRATING TABLES 

^ VIBRATING COMPACTORS FOR FOOD & CHEMICAL INDUSTRIES 

CONTRACTORS' PORTABLE EXTENDING CRANES 
BUILI^RS' HOISTS 
PIPE LAYING WINCHES 

timber' drawers 

WAGON AND TRUCK LOADERS 

PORTABLE AND FIXED CONVEYORS OF ALL TYPES 

ELEVATORS 

SCREENS. VIBRATING AND ROTARY. Fixed and Portable 
AUTOMATIC FEEDING HOPPERS 

*ftc ftc. &c. 

V 

Please address your enquiries to: 

KILLICK, NIXON & CO.. 

Import di Agency Department, 

HOME STRKT, FORT, BOMBAY. 
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TALKING OF 
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“ Here I had a sight, which indeed 

I never saw in any other . part of 
England; namely, that going to church 
at a country village, not far from 
Lewis, I saw an ancient lady, and a 
lady of very good quality, I assure 
you, drawn to church in her coach 
with six oxen ; nor was it done in 
frolick or humour, but meer neces- 
sity, the way being so stiff and deep, 
that no horses could go In it.” * 

From Daniel Defoe's "Tour through the whole 
Island of Great Britain” —1724. 


BUT NOW THEY HAVE CONCRETE ROADS 

reinforced with 



WELDED FABRIC 


FIRST COST IS LAST COST 

Indian Cement * Indian Steel 


NEATLY A GRESHAM 

LI M I T B • 

(INCORI^>RA*nCD IN ENMAND) 

CALCUTTA • BONBAY . MADRAS LAHORt 


MBiMfOkCBD CONCRETE WILL TAKE THE HEAVY TRAFFIC 



indimift Cmtcrato Jonrnat] 


ENh, 194S 



IHE CCNOMl ELCCTWC CO tTD. OF EMCUMD 

tn- Mm>t— as ia,§usust 

in the forefront of electrical progress 



Civil air transport is e\'erywhere destined to leap ahead as soon as 
the war ends For the present, however, plans must be held up 
because so many of the firms who would make the equipment for 
the factory, or the aircraft, or the aerodrome arc fully engaged on 
war production. This is the case with the G E.C., leaders in British 
electrical manufacture Working in close collaboration with Gov- 
ernment, experts, the G.E.C research and manufacturing organiza- 
tions have made developments of the utmost scientific importance 

When war priority ceases, however, the technical advances made by 
the Company in all applications of electricity, including the impor- 
tant one of- electronics. wiJI be available to all in every part of the 
world for the carrying out of complete electrification schemes of any 
magnitude^ 


I 

G. £. C. EUctrlficftiioik . 
SchexQM have been appUed 
to ail industrin, including: 
Aircraft factories; Chem- 
tcal Works. Coiaericf; 
Food Factoties; Gold 
Mines; Iron, Ste^ and 
Copper Works; locoanodve 
and Kailway Carriage and 
Wagon Wo^; Motor Car 
Works; Ships and Ship> 
yards; Textile Mills; Oil 
Fields and Refin»ics; etc., 
etc. 


THE eCHCRAL ELECTRIC COw LTD., iMAGNET MOUSE, KINGSWAY, LONDON 
Represented m Indto ky- TME GENERAL ELECTRIC CO, (INDIA) LTD., CALCUTTA* 
madras. BOMBAY, KARACHI. LAHORE. DELHI* CAWNFORE, BANGALORE* COIMBATORE 
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STANDARD SPECIFICATIONS 
FOR EVBRy TYPE OF ROOF 


•^1 




W-M 


This publication entitled " Standard Speafications for Ruberoid 
Roofs " provides Architects and Engineers with a comprehen- 
sive reference to the best methods of weather proofing all 
types of wood or concrete roofs. 


Appointed agents in the principal centres imdeilalEe the fixing of Rnberoid 
Budf-up Roofs on all types cf huildmgs. Estimates will he sent on 
receipt of particulars. 


ROBEROIV leOFINfi 


BlUmrFaCTURED BT THE BUBEHOZD CO. LTD LOMDOH. 


Agents; 

MADRAS: Parry & Co. Iitd., P.O. Box 12 CAIiCUTTA: Pliinimer Bros. & Co., P.O. Box 217S 
COLMiffiO: Hunter & Co., PO. Box 214 BCAOBAY: Plunnaar Bxoe. & Co., P.O. Box 416 


ARCHITECTS AND ENGINEERS ABE INVITED TO WRITE FOR A COPY OF THIS ROBERQJD 
PUBUCATION No. 326 ENTrn£D "STANDARD SPECfflCATK^S FOR RUBEROID ROOF&" 


Imiiaji Concreie Jl 0 »nial 
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The growth of the Indian Match Industry dates back 
some twenty-one years. The Industry has been so well 
and efficiently developed that to-day it provides for 
lndia*5 total consumption of matches. 

As an efficient fire and heat resisting material 
“ EVEREST '* ASBESTOS CEMENT has played an 
extremely important part in the growth of this and 
other modern Indian industries. Its versatility and 
adaptability in use as Roofing Material, side cladding, 
and for many other purposes have made “ EVEREST *’ 
ASBESTOS CEMENT indispensable to India's war effort 
With the return of peace EVEREST*’ ASBESTOS 
CEMENT will again be available for civilian consumption 
— for the humblest home — for further industrial 
expansion — in fact for all constructfona! purposes. 


AIBKIfBS CKMKMT 

(yy 

••fVEREST ■■ ASBESTOS-CEMENT 1 

•* BIGSIX” CORRUGATED SHEETS, “TRAFFORD SHEETS" ! 

RAINWATER GOODS & FITTINGS. | 

" EVEREST ” ASBESTOS WOOD i 


Issued by: 

ASBESTOS CEMENT LTD. 

Head Office • 

MUtUNO, BOMBAY - CALCUTTA: P O BOX No. J74 
MADRAS. P. O. BOX No. 350 


VALAHOID 


PLASTIC ROOFING 

(fS APPLIED COLD) 

FOR WATER PROOFING 
ANY ROOF AND 
FOR EXPANSION JOINTS 
IN CONCRETE STRUC- 
TURES & ROADS. 
REMAINS PLASTIC. DOES 
NOT CRACK OR CHIP. 


MANUFACTURERS •- 


MACPARLANE ft CO., LTD. 


IBp Tariura Road, Tangra, 
CALCUTTA 


34, Lamington Road North, 
BOMBAY 8. 


Wnte for 

” THE VALAHOID WAY ” 

PLEASE MENTION THIS JOURNAL 
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PERMANENT HUMEOGENEOUS PIPES 

Ulterior ffumc l*lp29^ 

ADVANTAiGES : Lasting qualales— Superior flow — Can 
Iw rfr'-UBed elsewbrre after a lotsg uae-'-SubalantiJ saving — 
Local Industry — Recogrusedi quality all over the World. 

BEST TEBTtliONlALS 

tio BufftM ^ No Iwrsuts^ott, Vactorl€s aU aver ttulhu 

THB INDIAN BtfllE PIPE CD.^ im. 

Head Office 

CaoRttwrtloB Home, Balinril £^c, Wlttet Rood, rert. BOMBAY, 
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Th^ Watts series of Surveying, 
Mtnmg and Geophysicai instru^ 
ments incUides a wide range of 
Surveying Levels notable for their 
advanced design and precision 
manufacture. Complete equip- 
ment for the Surveyor can be 
supplied and the advice of our 
Technicni Department i; always 
available in this connectson. 
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More and More Firms are using 

RAWLBOLTS for really heavy fixing work 

QAWLBOLTS require no grouting end 
^ only a small liole is needed to 
sccommodate them* They can be fixed 
Immediately as ^re is no waiting for 
cement to dry. Not only is the Rewlbek 
speedy » and therefore very economical, but 
It is absolutely reliable, too. The two 
types of Rawiboits solve every fixing prob- 
lem with boits, while the fact that they 
are available with pipe clips, round and 
square hooks and eye bolts still fordier 
increases their scope and utility. Rawl* 
bolts ara sold in itodc sizes from y to y 
diameter. 


Fully illustrated descriptive literature 
wiU be supplied on request to : 


Sole Selling Agents: 

RAWLPLUG PRODUCTS 

(INDIA) LIMITED 

DAHABSHAW HOUSE, BALUMU 3 ESTATE. • EOMBAY. 
General Agents : 

T. E. THmSOH d Co, Ltd , Calcutta, for Bengal, Bihar A 
OHssa. CROKPTOfrSEMCtllSlimG Co. (Madras) Ud., Madras, 
* for Madras. 
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A submerstb!e bridj^e of 3 continuous spans over the Chichadi Nullahs Basur State 

. J. C. G/SMMCN LTD. 

HAMILTON HOUSE, BALLARD ESTATE. BOMBAY. 
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This IS the wav to tackle the big jobs v/nere speed is the 
vitai factor. One big rraxer and as ffiany Muir -Hill Dumpers as you can 
lay hands on. Dnver facing the load means accurate tipping an imporrajit 
factor whether the dumpers are feeding the mixer with aggregate or distnbutirig 
the finished concrete on the sue Their manoeuvrabuiw and indifference to 
ground conditions speeds up> me work enormcusiy. and an even fle w of material 
from and to a number of widely seipaiated. points is Kepi up siinunaneousiy and 
continuously. It is an establichea r.erncd worm foiiowuna 2 3 and id cu yd 
capacities available. Super lev- p:ccrr^:e 'vres .fiited Tuirung r.idius K/' f"' 
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CONTINU OUS FEEDSNG 
QUICKER TURN ROUND 
PASTER OiSTBi&UTjON 
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EDITCI2IAL NEWS Sk N€TES 



ENGLISH ROADS AND 
CONGESTION 

T here is considerable fear, as 
expressed in periodicals reaching 
this country, tliat the roads of 
England, already dangerously eongesfed 
before the war, will become almost 
impossible for the traffic that is hkely to 
descend upon them when wartime restric- 
tions are removed 

Not only are most of them quite unfit 
to receive the coming mass of traffic of 
every kind, but the previous death and 
accident roll is bound to go up again by 
leaps and bounds It will probably 
exceed e\ en the figures that w ere becom- 
ing common before the war and ’which 
people were becoming accustomed to 

The remedy is by no means obtious 
but tinkering with the subject should be 
avoided Only bold and drastic steps 
svill be of any real use These bold and 
drastic steps will necessarily cost a great 
deal of money spent on amenities such as 
pavements, C5’cle tracks, crossovers and 
so forth In additum, entirely new 
arterial roads designed for fast long 
distance traffic will be necessary 
t 

How are we. in India, proposing to 
meet these clangers and difficulties wfuch 
well assuredly come upon us when motor 
traffic increases as it is practically hound 
to do 

One thing we must do and that is. to 
allow for future expansion now, before 
it IS too late, and we must press for 
legislation to prevent ribbon development, 
the curse that lias already overtaken so 
many countnes. Ibere must be ample 
room for pedestrians in and near towns, 
and cyclists should be catered h>r on all 
roads As the bullock cart is likely to 
be with us m some form or another for 
at least another loo years it must also 
be catered for 

All this will cost mudi money and it is 
obviously not possible to do everything 
at once but every road user will surety 
hope that the designers of our post-war 
roads wtU not allow their judgment to be 
influenced by any short-sighted ]>olicics 
and where it is imposstWe to build roads 
as they ought to be built, at least let us 
reserve enough room for the essential 
neods of the future HEFORE IT IS TOO 
LATE. 


SOME NOTES ON 
EFFLORESCENCE 

ECHNOLOGIC Paper No 349. 
of the United States Bureau of 
Standards, reporting on an in- 
vestigation of the physical properties 
of limestone, states . — 

“ Efflorescence is a growth of crystals 
on the surface and m the pores of the 
masonry where a salt solution evaporate. 
The solvent carrying the salt is probably 
always water. The source of the salt 
may be vaned, but in most cases it is 
leadied from the masonry walls by 
water as it slowly pefcolates tlirough 
the pores 

" No building material is entirely 
free from ’water-soluble salts and the 
small amounts of such which usually 
appear m chemical analyses as a few 
tenths of one per cent , are sufficient 
when leached out and concentrated 
at same point on the surface to cause 
efflorescence ” 

It will be noted that all masonry 
materials are subject to occurrences of 
efflorescence The amount and character 
of the deposits vary widely, apparently 
depending on the nature of the soluble 
materials and atmospheric conditions 
The deposit may or may not be soluble 
In some cases, therefore, it disappears 
by being washed oft by ram 

In the case of concrete, mortar, 
stucco, cast stone or concrete masonry, 
the hydrated cement contains some 
calcium hydroxide (soluble) as an in- 
evitable product of the "reaction between 
cement or hme and water When this 
soluble material is brought to the 
surface by water it combines with 
carbon dioxide in the air, formmg calcium 
carbonate (very slightly soluble) which 
appears as a whitish deposit known as 
efflorescence. 

Efflorescence usually appears after 
long rainy periods. In summer the 
ram evaporates so quickly that com- 
paratively small amounts of the salt 
are brought to the su^ce 
Efflorescence is an indication of 
absorption and any preventive measure 
must necessarily linut absorption to 
the (Munt where insufficient water enters 
the mass to dissolve |he salts and trans- 
port them to the surf^. 

While calcium carbonate efflorescence 
is practically insoluble in water, it is 
easily dissolved by a dilute solution of 
ninnatic acid (1 part concentrated acid 


to ^ to TO parts water) Surfaces 
treated in this way should immediately 
be washed thoroughly with water 
Walls should be thoroughly wetted 
with water before acid is applied The 
acid wash should be tried out on a small, 
inconspicuous section of the wall to 
note its effect before proceeding with the 
whole job 
Cast Stone 

Low absorption is the best assurance 
against efflorescence Cast stone made 
from properly graded aggregates, with 
low- water cement rabo , puddled or 
compacted to produce maximum density 
and thoroughly cured, will have minimum 
absorption 

Rich, dense mortar in tight, well 
pointed joints will help keep water 
out of the ivall and efflorescence from 
appearing on or close to the joints. 

Stucco 

With properly graded aggregates, 
stucco properly mixed is relativ^y free 
from efflorescence Lime used to increase 
workability should be hydrated lime and 
free from calcium sulphate 

Light coloured stucco will show much 
less efflorescence than darker shades. 

Stucco should be cured by sprinkling 
lightly and frequently, or should be 
protected to prevent evaporation that 
would render the stucco ,weak and 
porous, thus paving the way for excessive 
efflorescence later This is especially 
necessary for the finish coat 
Concrete Masonry 

In particularly jioroiis concrete, the 
evaporation may take place back 
of the surface so that the deposit of 
salts while present is not visible unless 
the units are broken 

In extreme cases where efflorescence 
is unusually heavy it may be advisable 
to wash the wall with a munatic acid 
solution, dry it thoroughly and apply 
boiled linseed oil, or a colourless 
commercial damp-proofing material. 

Curing concrete m the presence of 
carbon dioxide gas appears to be beneficial 
m changing the calcium hydroxide to 
calcium carbonate The carbonate seems 
to be formed m the pores at or just 
below the surface The pores are thus 
paitiany or nearly filled, preventing 
the passage m or out of sufficient water 
to produce efflorescence This method 
would appear to have possibilities in 
the manufacture of products.^(H^*tt 
ac^n(nlf^e^^g1n^^nts to PorUand Cement 
A 5 soctatton.\ 
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LETTERS TO THE EDITOR 

VILLAGE UPLIFT-GENERAL SURVEY IMPERATIVE 

{ The following article is contributed by one of our interested readers — Ed * } 


To 

The Editor, 

The Indian Concrete Journal, 

20, Hamant Street, Fori, 

Botfibay' 

1 laa\e read with great pleasure and 
interest the importance you liave given 
to the work of Village upbft, in the 
programme of post-war construction. 
I shall be thankful to you^ if you can send 
me some details of practical demonstra- 
tions earned out at War by the Concrete 
Association of India 

1 am making some experiments to deal 
with water-logging and w-ater lifting, to 
suit village conditions I shall be glad 
to send you details after satisfactory^ 
results are acl[ue\^ed. 

1 find mc«t of the post-wax reconstruc- 
tion schemes are drawn up without 
giving any considexations to the existing 
conditions pref\ ailing in the Towns and 
Villages 1 have had an opportunity to 
\Tisit some of the villages m the State and 
I found that even the fundamental and 
pnmary needs of the people are not 
provid^ for If yon w'lsh to stay in a 
village you must carry water and 
provisions along vath other things required 
for a mere existence This state of 
affairs is very likely the same even m 
British India Unless Villages and 
hamlets are made habitable, no agri- 


cultural or industrial scheme is likely to 
benefit tlie mass of Xpdian population. 

It must be realised that mostly from 
these villages the recruits for the army 
bad been collected and during tlus 
prolonged war they have acquired the 
knowledge of hygiene and their outlook 
on life and their standard of hving had 
completely changed It would be 
difficult for them to adopt themselves 
back agam to then old mode of living 
I am sure, tU» army when demobdis^ 
will lea^e their home and hearth and 
run to the nearest City, within a vay 
short time 

It 15 an established fact that man's 
environments determine his health This 
environment cannot be improved only by 
providing Hospitals and by preventive 
medicines It needs introduction of 
sanitary measures that can only prevent 
diseases and ensure hvmg comforts 

I consider that no stereotyped plan can 
suit all Towns and Villages of India 
The condition of each town and v'lllage 
must be studied and they must be given 
special treatment to suit the dreum- 
stances To improve a few towns and 
tillages will not solve the problem It is 
necessary’' to prepare a comprehensive and 
co-ordmated scheme with the help of a 
complete sanitary suT\'ey of all towns and 
villages of India This survey will 
clearly show* wrhere and to what extent 
control of distribution of food-crops and 


commercial crops have to be introduced, 
where transport facilities, marketing and 
other amemties are to be provided, where 
heavy industry may fiounsh and where 
cottage ladnstrics may prove beneficial 
Such comprehensive survey can be 
completed within a space of two years , 
if all the Provmces and States undertake 
the survey work simultaneously on a 
common chalked out hoe. 

To approach the subject on smentific 
basis it 15 essential to have a very clear 
picture of all towns and villages so that 
their situation, communication, sml condi- 
tion, labour and material available, 
general health, prevalent diseases, quality 
and quantity of water supply, sanitary 
and econoimc condition, marketmg 
facihties and other avmlable amenitieE 
are correctly and clearly revealed. 

Suitable proposals for future develop 
ment can only be made with the help o 
such comprehensive survey which wil 
clearly mdicate the existing defects anc 
the need of each town and village of tlu 
coimtry In fact all activities of post-wa 
construction can only be regulated witl 
precision and confidence with the help o 
such survey. 

I hope you will be able to draw th 
attention of those diat are respansibl 
for the success of Post-war pianmn 
works. 

{Sd ) XYZ 


Note on Cement Concrete Roads by Chi^ Engineer, 
Indian Waterproofing, published in the issue of May IMS 

(*) 


To 

The Edtt&r, 

The Indian Concrete Journal, 

Bombay 

1. 1 congratulate the author for this 

attempt at a new design which may have 
set so many readers to thinking, on this 
important topic 

2 In this design, for a cement con- 
crete Road, as put forward by the author, 
the expansion and the contraction m 
concrete are supposed to be provided 
for, by a system of half cuts m the 
road, alternately, at the bottom and 
top at intervals of 4 to 5 feet, and thus 
dispensing aivay with necessity of 
usual expansion joints and use of bitumen 
filling at the jomts It has been stated 
by the author tliat the system of cuts 
as described would result m a countex- 
actmg movement of top and bottom 
halves of the slab so that there will be 
no net contraction or expansion of the 
road, and to further explain the counter- 
acting movement it has been assumed that 
tlie top and bottom portion wjU act 
separately This assumption, however, 
has not been reasoned out in any way 
by the author and appears to be doubtful 

3 in my opinion all that this design 
amounts to Vi providing the so-called 
dummy-joints at every 4 to 5 feet apaxt» 
with one difference that the joints^ 


instead of being all at the top, axe 
alternately at the top and bottom. In 
the first instance, providing these cuts 
at such a close mten^al cannot be consi- 
dered as sufficiently simple, as claimed 
by the author, so as to deserve any 
speaal merit over the present practice 
of providing expansion joints at longer 
intervals In fact cuts being not through, 
there is no adequate provision for 
expansion due to temperature which 
could be considerable enough to cause 
arching of slab and consequent damage 
to it especially rn a place of extreme 
climates and when the slab has been 
laid dunng cold weather. 

4 Also the design under discussion 
15 considered to have the following further 
snags in it . 

a. In making the top cuts, the edges 
are hkely to be disturb^ at the time of 
withdrawing the iron fiats. These edges 
if, therefore, left unprotected without 
any bitumen may start re\‘eilmg under 
heavy traffic. 

b Pue to the initial contraction in 
cement concrete dunng its setting there 
would appear through cracks alcmg the 
cuts. Xi tliese cracks axe not treated 
with any plastic material, ram water 
may penetrate through to the aub-grade 
thereby resulting m damage to the slabs, 

c. If the con^tioa of soil and nature 
of traffic lor use of reinfcRnceinent 


in the slab, making of the saggeste 
cuts would present practical difficulties. 

5 One point in the design, howeve 
is noteworthy and deserves attentio 
aud that is the method of making dumn 
joints at the bottom half of the slab I 
interposing a strip of wood m piac 
This joint would be somewhat neat 
and easier m construction than t3 
usual surface dummy-joint and le 
liable to revelling at the edges 
number of these bottom dummy-join^ 
say at mtervals of 20 to 30 leet, wi 
expAnaon joints at intervals of 60 
90 feet, could be a practical propositi< 
for the design of Cement Concix 
Roads, in cases where remforceme 
IS not to be used m the slab The dumm 
joints, however, after the cracks dne 
initialsetting, would require to be treati 
¥rith bitumen so as to pirevent revelh 
of joints and infilteration of rain wa 
to the sub-grade. 

In the end, I would ask forauthc 
pardon rf any of my comments are due 
my inabdity to understand the desi 
on account ^ bnef desniptioii a-nd woi 
welcome furthet elucidation on 1 
subject by the author. 

(Sd) M S. Bhatia, 
CE.S,. A.M I.I 
Bombay Ckntrai. Public Woi 
PmaaoN, BOMBAY, 
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Reffer Artide **Note on Cement Concrete Roads** in your issue of May, 1945. 

(II) 


To 

The Editor, 

Indian Concrete Journal, 

20, Hamam Street, 

Bowhay 

It IS not quite clear whether the 
author has tried such a construction 
anywhere and if so what is the duration of 
his observations and the details of his 
findings 

From theoretical point of view the 
proposal appears to be unsound. The 
reason for providing construction joints 
IS to allow for expansion and contraction 
of the slab which is more or less metallic 
in its behaviour The function of bitu- 
minous hllers IS two fold Firstly to 
create a resiUant surface at joints so that 
the pounding effect created by the impact 
at each joint owing to the unevenness in 


everj' one knows, it is not so The 
temperatures of the top surface and the 
bottom surface difler considerably and as 
such the expansion is also different The 
warping of the slab is only due to this 
difference in temperatures and the theory 
of thickening the ends is based on the 
finding of this uneven temperatures in 
the same slab The two joints theory as 
propounded would therefore serve no 
purpose 

From the experience that I have of the 
behaviour of slabs I feel that a crack 
will definitely appear on tlie surface of 
the slab just above the lower joint. 

It would be interesting to note at this 
place the effect that a staggard expansion 
joint has on adjacent slabs There are 
several road slabs constructed by me in 
which for certain reasons the jomt of the 
slab on half of the road wndth was not 
placed in Ime with the joint of the slab 
on other half width of the road but w^ere 


Chipping of epgei. 
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lines in hne with the originally laid 
expansion joints. 

It IS therefore doubtful if the procedure 
suggested by the author will really serve 
any good purpose. 

There is no doubt that a great amount 
of bitumen is wasted at present by the 
road Engineers who wish to be on safe 
side and sometimes to overcome the 
results of badly laid jomts which m most 
cases IS not due to any negligence on the 
part of the Engineers but due to dearth of 
intelligent workmen. If the slabs are 
laid m alternate bays and if the joints of 
intermediate bays are evenly laid and 
finished then a considerable quantity of 
bitumen will be saved 

Observations are being earned out by 
me on half a mile of ft wide C C Road, 
laid last year, with as even joints as it 
was practically possible to lay to ascertain 
what actually would happen if the joints 
ivere not filled in with bituminous 
material The bays 1 1 ft wide and 30 ft 
long are laid alternately and as such the 
requned expansion space is automatically 
secured ^ far no deterioration of the 
stab at joints is observed It is proposed 
to fill in joints after a year with bitu- 
minous material of high penetration to 
avoid thick beedmgs '* as one usually 
sees at every jomt when filled with 
bitumen of low penetration The pound - 
mg effect due to impact at each such 
joint IS considerable and yet it is 
unfortunately ignored 


adjoining surfaces be lessened and secondly 
to fill the joints with a plastic substance 
to avoid grit getting m between two 
surfaces at a time when slabs have 
contracted. This grit is liable to act as 
several wedges and disrupt slab when 
the slab expands The pressure exerted 
during expansion is sufficiently great to 
chip off slab at edges as shown in Bg. i. 

In the method recommended by the 
author it is not made quite dear bow the 
author proposes to manipulate the 
camber of a wide slab. He has said at 
one place that “ the Horizontal cuts, if 
required because of great widths of the 
road, be made at suitable distances/' 
This point is not clear at all . Evidently 
the the<xy of Horizontal jomt is not clear 
in the m&d of the writer. 

As regards making two joints on top 
and one joint at the bottom the author 
obviously presumes that the expansion 
of the bottom portion of the slab is the 
same as that of the top, although as 


staggard. In all such cases fresh cracks 
have developed in the slab in line with 
the joint of the other adjoining slab 
To make it clear please see sketch 
below : 


The original joints were spaced on each 
slab indicated as A, B, C, D. After a 
few months of the plaang of the slab it 
was observed that cracks had developed 
m adjoimng slabs as shown in dotted 


The suggestions made in the article 
under re\new are incorrect theoretically 
and unsound from practical point of 
view and as such should be accepted with 
caution unless of course they are backed 
by any actual observations on a finished 
job in which case ilucidation of further 
details IS necessary 


(Sd ) Chanduu^l C, Dakgoria, 

MSc,, MI.E. (Ind,). 
Hyderabad Dn , 28-6-45. 
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PUMPED CONCRETE REPLACES HANDSHOVELLING IN FEEDING 
ROTATING FORMS FOR PRESTRESSED PIPE 


B y substituting mechanical pump- 
ing for hand-shovellmg methods 
of feeding concrete into rapidly 
rotating forms fc»r the manufacture of 
prestressed pipe in sizes from iz to bo m 
1 D , the 1 -ewistown Pipe Cx:* of Chicago, 
has doubled output with one-half the 
labour force formerly used. The pipe, 
designed for mternad pressures up to 
200 lb per sq in , is made by first casting 
a concrete shell, in which longitudinad 
stress rods are incorporated, by the 
centrifugal process After a period of 
steam curing, the shell is rotated in a 
special winding machine which wraps 
its outer surface spirally with high 
strength steel wire, applied under tension 
In a third and final operation a x-in 
protective coating of mortar is moulded 
over the wire-bound shell 

High Test Concrete 

Concrete for the high-test, spun shell 
IS of unusual design, with 12 bags of 
standard Portland cement per cu yd 
combined with crushed limestone and 
natural sand One hundred per cent of 
the coarse aggregate passes a i-in screen 
with 67 per cent of the combined aggre- 
gates passing a J-in screen The use of 
coarse ground cement facilitates the re- 
mo\’al of excess water in the spinmiig 
operation The concrete is initially mixed 
with approximately 4 gal of water per 
bag of cement Spinning the pipe forms 
reduces the water to approximately 2^ 
gal, per bag The removi of this excess 
water, together with the compaction de- 
veloped by centrifugal force, produces a 
concrete with compressive strengths of 
12,000 to 15,000 ib per sq in. and a 
density of 159-161 lb. per cu. ft 
The mixing plant and arrangement for 
pumping the concrete shells includes 
batch hoppers under a two-compartment 
50-ton aggregate bin discharging on to a 
bhort \ibrating screen and belt conve^w 


which nddles off the oversize aggregates 
and foreign materials and relays the 
batch into the skip of a 2 tE pa\ing mixer 
where bag cement added The mixer 
discharges into a ij-cu yd remixmg 
hopper of a 160 single Rex Pumperete 
mounted on a self-propelled carnage 
with 25-ft travel between mixer and 
forms, this distance being required to 
provide clearance between the end of the 
withdraw'n discharge pipe? and the spin- 
ning machine for the handling of the 12- 
ft pipe forms When the bidew all thick- 
ness of the shell is greater than 2 in , 
concrete is placed in two operations to 
avoid segregation of the matenaLs and to 
facilitate the remo\ al of all ext ess water. 

Forms 

All pipe sizes are cast in 12 -ft lengths 
The sted forms are fabricated in two sec- 
tions, bolted together for convenient as- 
sembly Cast -steel end-nngs, which serve 
as rolhng tracks, are held fast to tlie 
steel forms by longitudinal rods running 
the full length of the form and threaded 
on both ends I'hese rods, spaced ap- 
proximately 6 in on centres and set i m 
inside the steel form, are tightened by 
wrench until each rod is under a stress of 
30,000 lb. per sq. m. They are incorpo- 
rated in the concrete when the shell is 
spun to provide the lon^tudinal pre- 
stressing. When nuts are remo\ed, 
the tension m the r^s is held by the bond 
of concrete, developing a longitudinal 
compression of 90 lb per sq m. 

The rolls of the spinning machine axe 
adjustable for wndth to accommodate the 
various size forms which nde at an ap- 
proximate angle of 45 deg , from centre 
of form to centre of rolls. It is essential 
that the cast-steel end-nngs be ac- 
curately machined and the forms in al- 
most perfect balance or they will jump 
tlie rolls when revolving at high sjieed 


Spinftli^ and Pumping 

At the start of a pour, two sets of forms 
are lifted by chain hoists from the end of 
the form -assembly line and placed in posi- 
tion on the spinnmg machine Tlie load- 
ed Pumperete is rolled forward until the 
ends of the twin delivery pipes are about 
I ft from tlie end of the forms The spin- 
ning machine is started at 90 rpm. Con- 
crete IS deposited m equal proportions 
in each form as the Pumperete carnage 
IS slowly withdrawn Depending on the 
size of pipe, from 2 to 4 mm are required 
to place one-half of the concrete in each 
torm Then the speed of the spuming 
maclune is Mepped up to 250 rpm for 5 
min In tins short period centnfugal 
force packs the concrete against the 
forms, d^l\^ng all excess w'ater to the 
inner surface. 

Meanwhile, the Pumperete has been 
rolled ba( k to the mixer for a fresh hatch 
oi concrete and is ready for tlie second 
and tirtai pass, after the spimimg machine 
has been stoi>ped and w^ater broomed out 
of tlie form ^^heu the second layer ol 
concrete has l>een deposited and the spin- 
ning machine again has been stepped up 
to lull speed for another 5-miii. run, a 
man at each end of the forms holds a bai 
tool designed for the purpose against the 
inner edge of the revolving form -head tc 
draw the I D of the pipe to exact size 
A high degree ol accuracy is obtained in 
tins manner, as centnfugal force make' 
the material seek a undonn thickness 
inside the torm Excess water is removed 
in the final operation by sliding a bar m 
and along the pipe invert 

tVheii the final spinning operation has 
been completed, all of the excess watci 
has been removed and the concrete pre 
seats a hard polished surface After the 
pipe has been carefully inspected, thi 
completed sections are removed by an 
other set of chain -hoists at the far end 
of the spinning machine and rolled on tc 




r ^ ***** lor ms in on rolls that rotate xkom dunng cenolfugat casthw process. At left ahi shown within pIjN 

formi. ends of twin S-in.-dla. dltcbai|e pipes from (^mperete machmc in beck^und. At right twin Charge pipes are ctoseiy conaeaed -Ww 

Pumperete unit below hopper which feeds concrete mto cylinder of machine. 
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a steaoa'CaTing rack. After 24 hr. of 
dteam-cuniig the forms are removed 
from the concrete shells^ cleaned and 
reassembled. 

One of the features of the pumping 
operation is the high degree of accuracy 
obtained m depositing the exact amount 
of concrete required to fill the various 
size forms, thus hoMing waste to a mini- 
mum. The conststency of the concrete 
can be held close enough to assure a uni- 
form rate of production through the 


pump. After a short experimental period 
the travelling speed of the pump carnage 
was readily synchronized with pumping 
speed to disfxibute the correct volume of 
concrete for each set of forms 

It was also quickly discovered that it 
IS necessary to clean thoroughly both of 
the twin 5-in discharge pipes from the 
pump after the completion of each day's 
operation to assure an equal distribution 
of concrete mto each of the two forms 
As long as these discharge pipes are spot- 


less at the start of the daj'^'s run they will 
deliver an equal flow of concrete. If one 
pipe IS fouM with patches of concrete 
residue from a previous run.^ it will lag 
behind the production of the other. 
Pumpcrate EciHiomy 

Use of the Pumpcrete for this work has 
resulted in a 50-peT cent labour saving and 
doubled the output of the plant as oper- 
ated by hand-placing metliods. In other 
words, one-half as many men can turn 
out twice the previous daily volume of 
pipe with the one spinning machine setup 
Formerly an 8-man crew was required 
to maintain an average of 2 pipe lengths 
per hr. By use of the Pumpcrete setup 
the average has been boost^ to 4 pipe 
lengths per hr with a 4-man crew who 
batch the aggregates, dump the cement, 
operate the mixer, Pumpcrete and spin- 
ning machine and handle the pipe forms 
The reason for the labour reduction, is 
more or less self-evident. The time ele- 
ment IS affected because the concrete is 
pumped into the forms faster than it can 
be shovelled bv hand and the spinning 
period IS reduced approximately 50 per 
cent (from 10 to 5 mm ) because the 
pump handles a much stifler mix and 
distributes it more evenly. The initial 
water content of the mix^ concrete has 
been reiiuced from 5 gal to 4 gal per 
sack of cement As previously stated, the 
spinning process ultimately reduces the 
water content of the fresh concrete in the 
finished pipe to approximately 2^ gal 
per sack of cement, so that 40 per cent of 
the excess water is eliminated at the 
start by use of the Pumpcrete 

At the present time one spinning ma- 
chine IS adequate to service the require- 
ments of this plant, but it is estimated 
that with the addition of two or three 
men to the gang, the Pumpcrete could 
just about keep three sets of rolls going, 
thus greatly increasing production at 
any time an appreciably larger output 
IS desirable — [With acknowledgments io 
ConsirnUion Methods ") 



TRAVELLING CARRIAGE carries Funnpcrete and its horizontal twin discharge pipes that 
feed concrete Into rotating pipe forms. Length of travel is sufficient to cover 12'ft. 
length of pipe. In background is 2IE paving mixer that feeds hopper of concrete pump. 



AIRPLANE MODIFICATION CENTER In Oklahoma, recently completed In 92 days by Corbettt 
Construction Co., of New York, for U.S. Engineer Department, provides 622,700 sq. ft. of floor 
space in two 1 60 X 600 ft. hangars separated by twi«torey 100 x 600 ft. shop and office building. Hangar 
desigo provides for 160 ft. steel roof trusses spaced 2S ft. on centres and supported by 18x24 in, 
concrete columns. Shop building Is reinforced concrete structure, with 16 x 18 in columns and 
concrete girders. Outer walls of both buildings are of concrete blocks. Work was carried on 
24 hr. a day. Arehltect-enginoers for projecc, which coet about $ 4.500.000 were Syerdrup R Parcel, 
of St, Louis and). Gordon Turnbull, of Cleveland.— ('* Construction Methods. 
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A MILLION-GALLON ELEVATED TANK AND RESERVOIR 





O WING to war conditions it is 
not possible to disclose the site 
of the reser\’Oir and elevated 
tank 'fthich form the subject of this 
article The district they supply expand- 
ed lapidlv prior to the outbreak of war, 
and, as the area is well above the level 
to which the gra\'itatiQn supply will nse> 
jt became necessary to increase the water 
storage capacity for the area by the 
construction of a reservoir with a capacity 
of 1 1 million gallons and a one-miUion- 
gallon ele\ ated tank 37 ft 6 m. above 
the reservoir, the tank being pro\ided 
to supply the highest points of the area 
above the level of the new and existing 
reservoirs 

The foUovi ing notes have been wTitten 
for this journal by the consuHiug 
engineers for the work 

For a structure of such magnitude 
reinforced concrete offered the best 
possibilities. As the structure is situated 
in a prominent position the sesthetic 
treatment of the tank was of prime 
importance, and an architect collaborated 
with the consulting engineers in the 
design of the elevations. Almost all 
large elevated tanks are circular in plan, 
as this shape has the advantage of 
enclosing the greatest area m a given 
perimeter, but the cost of the circular 
shuttering is high compared ^ith the 
shuttering required for a rectangular 
tank In general, however, the floor 
slab of a circular tower consists of a dome 
springing from circular arches or beams, 
which in turn are supported on columns 


carrying the load direct to the founda- 
tions, and from the point of structural 
efficiency the arrangenient is a good on®. 
Unfortunately the labour cost on circular 
towers IS high and the appearance 
generally, in the opinion of some cntics. 
is not good unless the tank is of small 
capacity at a great height, when a slender 
and not unpleasing structure can be 
obtained . The rectangular type of elevat- 
ed tank, supported on numerous small 


columns with horizontal bracing, ma 
produce a rather ugly structure, and i 
was with these facts in mind tl^t th 
design for the present tank was cor 
ceived. 

It will be seen from Figs, a to 6 tha 
both the reservoir and tank are divide 
into two equal compartments by mear 
of twin division walls separate by 
f-in. layer of bitumastic sheeting Ti 
halves are designed to act independent! 



' Fig. z 
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of each other. The elevated tank is a approximately ec^ual areas and was roughly (Ined with a blow-lamp. Bcfi 

simpU rectangalar box, perfectly plain, concreted m i^teraate panels in numerical the concrete had cooled a thm coat of ^ 

carried on internal columns faori< order as shown m Pig. 2. The bitusnmous material, about in. to tu 

zoatal braang and with large stream- deep vee-groove at the top of the slab thicks was applied to the surface of 

tmed outer columns of hoUow construe- was form^ with a timber hUet nailed groove with u warmed special metal tt 

tion. At two of the lour comers of the to the stoppmg-oS board. Before laying working the coat hn^y against 

tank there are square towers inside new concrete agam&t set concrete, the concrete faces so as to ensure efftci 

which is a statscase fcotn the roof of the lace of the set concrete was roughmied adhesiou. After the primary oo^t ) 

reservoir to the roof of the tank ; at the by hand picking* dkeaned, dampi^, and been appUed the groove wac nea 

other two comers mock towers are canied coatod with 2 in. of stifi cement mortar filled With the bttummous material u 

up to provide the necessary supports immediately prior to layix^ the new a warmed shaped metal jomting tc 

to the c<atiera of the tank and to preserve ooocrete. Before n^Ssng the vee-joiat the filling waa preened firmly against 

the aesthetic efiect. Means of access to with the tutumsnotw uxat^ad, the joint primary coat to ensure complete adhe$ 

both the r^ervoir and tank are provided. wae brushed of dirt and dust, first and watextightnees On comfdetum 
X>etails of the conatruction joints used with a steel brush and fioaHy wi^i a soft hitumastic fillmg. together with 

are iliustmted in Ftg. 6. The floor hair brush, the joints were then cleaned concrete face for a of 4} in. 

cl the reservoir was divided into mne of fine dust with oomprwf^ air and tlio- eitliet side of the joint, was pait 
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Fig 7 


with t\^u coats (>{ hituma-tic solution 
\ Minjlar lomt u.is used in The v\a!is 
ot the TeseTvtHT and the tank and in the 
tank floor, with the addition of a perfo 
ratetl copper ^trip 

The walls of both the leser^oir and 
the tank were diMdeil into panel* h\ 
vertical joints placed iiudwav between 
the main outer ctdimins and jn hue 
with the I'unt*, 111 the floor , toncretiug 
was afijajn carried out on the alternate 
panel print ipte and the wall w as ctmcrcTed 
in one operation for its entire iieijiht 
Hon/ontal joints, alwavs a 

jKiTential source of weakness in a 
w a ter«con taming structure, veere thus 
eliTninaied. 

It will be seen from Ftg h that at the 
1 unction of the floor and wall, in lK»th 
the reservoir aiul the tank, the bottom 
b in of the wall and the o-in bv b-in 
splav are constructed of i 2 cement 
mortar The junction of the floor and 
wafl of a water contain infS structure is 


The supplv and di^charee pipe^ to 
the elevated tank are actonimoclated 
in the hollow out^nle mam column 
U here the pipes pas^ through the walls 
or floor •jpecial castings were made 
The->e castings were double-flanged, with 
a special flange ca-^t -ui at the centre . 
the\ v\ere placed in position and con- 
creted in with the work, and the space 
between the flange and face of the 
concrete was caulketi with mastic asphalt 
When the reservoir ana tank were hlled 
With v\aler these connections proved 
verv satisfactory and showed iu> sign 
of leakage 

On completion, the reservoir and 
tank were filled for testing and left for 
fourteen days On examination a few 
leaks were discovered, some of which 
<11*= appeared after a fev^ da\s . at the 
other leaks the concrete was cut out 
and made good f>ne or two of the^se 
leaks appealed along a definite line and 


It w-a-i found that at chesre points con- 
creting ha<l been '-topped <luring the 
workmen’s lunch period It was 
discoverefj aUo that these stoppages 
occurred during a fairlv warm &peU 
ot weather It would appeal that 
during this short stop in tlte poiinng 
of the concrete a partial set had taken 
place, tliu's forininii a weakness In 
water containing structures it seems 
necessarv theft a special clause ,shoul<i 
be inserted m the -pecificalion that 
during coiKTting the workmen’s meal 
liours must be staggered tt» eieure conti- 
nuous c<*i!crcting of a panel 

The lointd generally gave complete 
satisfaction , the onlv joints to shtwv 
anv leakage were the wall loints in 
the ele\ ated tank It would appear, 
therefore, that in a relativelv thin 
member such as the tank wall there may 
be <litfiCHlty in obtaining a thoroughlv 
waterijght joint with the perforated 
copper htnp In a o-m wall there is 
not much ‘•pace av ai table tor the concrete 
to be rammed thoroughlv arouml the 
bars and tfie copper strip so as to obtain 
an ideal kev tlirough the perforations, 
which IS iiecessarv for this joint 
During the whole period of the test 
there wa-. no appreciable drop of the 
water level in either the reservinr or 
tank, showing that the leakage was ot 
a \ ery small nature 

The work wa* started in Mav 1039. 
and the eigliteen months specified for 
completion was exceeded bv some fifteen 
months Owing to the longer peiiod 
required to construct the work, the 
concrete was cxposeil to the weather 
to drv out and a longer peniKl allowed 
to elapse before the tanks could be 
filled with water This delay was prob- 
abU the cause of a slight ilainpness 
which appearevl at s-oine points on the 
walls This dampness was overcome 
bv painting the inside of the tank and 
reservoir with two coats of bitumastic 
paint of a t\pc that is specially suitable 
for use in structures containing dnnkmg 
watei 

{Conuntu'ii on page I 26 J 


always the weakest p<nnt so far a* water 
tightness is concerneii . for that reason 
special measures are iiivanably adopted 
In this instance the concrete of the 
floor slab was thoroughlv clcMned and 
roughened where it was to come into 
contact With the wall and splav The 
I i cement mortar, mixed fairk stifl 
wfli then placed in position and w as 
followed immediately b\ the structural 
concrete, which was thoroughlv rammed 
into the cement mortar. FurtheT protec 
tion against leakage at this point is 
provided by the }-in. mastic asphalt 
covering to the splay, the asphalt in turn 
l>eEng protected with a o-in covering 
of i 2 cement mortar The mam joint 
dividing the structure into two equal 
Compartments was foimed bv J-in thick 
bitumastic sheeting on the exposed 
fac^s of tlie elevation the sheeting w«is 
wrappefl with y-lb sheet lead which 
prevents the unsightly stains v^hich often 
accompany this ty^pe of joint when ttie 
bitumastic sheeting is left exposed to 
the elements 
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2,400,000 miles of county, township and vil- 
lage roads — a vast network serving 6,000,000 
farms having an annual production ol 
Si 2,000,000,000 . carrying miUions of children 

to school, and much of the U.S maiL 

Large mileeiges on the secondary system 
carr\ only light traffic, and probablj* neverj^ 
will be brought to the treated stage. On th^ 
other hand, several hundred thousand miles 
carry sufficient traffic and are of such general 
importance as to warrant treatment, light sur- 
facing or paving. 

As on the primary system, obsolescence 
and depreciation have become a serious local 
problem The inability to improve these roads 
hai5 resulted in exorbitant, wasteful mainte- 
nance charges, wath the maintenance part 01 
the budget usually equalling or exceeding tlit * 
construction funds. Only a sound, planned coH' 
struction progiamme can eliminate that unecfi- 
nomic practice 



This map of a typical county highway 
system demonstrates the importance of ~ 

secondary roads in the National economy. 








The entire nation has a direct and deep- 
seated interest in county and local roads. Over 
these roads must flow a large part of farm pro- 
duce, yet 42 per cent of the farms are still on 
dirt roads. Better rural roads will speed up 
shipments from farm to city, and reduce food 
costs make it possible to consolidate an esti- 
mated 5,000 rural schools . . eliminate the 
severe handicaps agamst which Rural F ree De- 
livery now struggles during sprmg break-up 
periods, and whenever the weather is bad. 

Jobs must be w'aiting when the war is over 
jobs for eight to ten million men in the 
armed services w'hen they come home. Improve- 
ment of secondary roads will spread the work, 
and proNude thousands of jobs where they do 
the most good . m a man’s home county 


"Make No LITTLE P/ans” for secondary roads. 


AUSTIN-WESTERN COMPANY • Aurora, Illinois. 
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iOQtmgs, but long pUe cltisters upon 
which to rest tiiem In general, piles 
extended below footings approximately 
03 ft , with cut-off elevation 23 ft. below 
natural ground line. Altogether, for the 
two abutments and the three piers at 
Miller Road interchange. 404 piles were 
driven. Bearing capacity of the piles 
was found to be 20 tons at this penc^ 
tratiOB. 

The depth of unstable material required 
excavation for footings to an average 
of around 25 ft. below ground hne. 
Inasmuch as the Detroit Industrial 
Eiqiresswav met no intercepting 
highways at a right angle, pile spacing 
had to be accommotlated not only to 
the condition of the subsurface, but to 
the angle at which the two roadways 
met. 

Concrete Slab Construction. 

Typical roadwaj' construction was of 
1 2-in. uniform section slab, built vrithout 
steel except for that used at trans- 


verse joints (which followed Michigan 
specifications for size and spacing of 
bars) and for the use of tiebars in some 
construction joints. Where steel was 
used at contraction joints J-in round bars 
4 ft, long were placed at a height of 
oue-half the thickness of the pavement 
and spaced on 40-Ln, centres. The 
groove left by the steel bar forming the 
contraction joint was filled with joint 


filler, or a premolded filler was inserted 
W'here premolded joint filler was used, 
the edging adjacent to it was omitted. 

One of the new features of construction 
was provision for mailbox tornouts. 
In general, these turnouts were of 
uniform thickness metal built out on 
the shoulder extending a minimum of 
So ft from one end of the turnout to 
tlie other Six cubic yards of material 
was needed for a one-box turnout with 
03 cu. yd. for each additional turnout. 
Turnouts extend to withm 12 in. of the 
mailboxes 

Concrete slabs, normally Co ft. wide 
if not of divided construction, sloped 
both ways from the centre to yield a 
5i-in crown at the curb. Finish grade 
line of concrete pavement is 6 ft. above 
new compacted subgrade mataial. 

Bridges and interchanges are budt 
with 5-ft sidewalks with a 2 ft 9 in. 
overhang Lighting conduits are in- 
tegral with sidewalk construction In 
general, band rails are casl-m-place 
Architectural embellishment is given all 
elements of bridges, rails, piers, wing 
walls, and so on . — {With acknowUdgmerUs 
to CoHcerteJ*) 
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Fig iO. 



Ftgs. I and 7 show the finished 
structure and the inside of the reservoir. 
Th e large outer hollow columiu look 
very well indeed and give the struc- 
ture an appearance of solidity which 
could not have been obtained with 
normal column and horizontal brace 


construction 8, 9 and 10 show 

the staging and scaffolding, the copper 
strip joint/in the wall, and the rcm- 
forceinent in the tank floor beams. 
The total cost of the work, excludiag 
piping, was ;^22,40o, including paintmg 
tjie interior of the reservoir and elevated 


tank w£dls. 

The elevated tank of one million 
gaUons capacity is, as far as the writer 
knows, ' the largest of its type in Great 
Britain^ if not in the worki.-— (IV'flA 
acknowledgmenU^io ** ConcreU and Con- 
sirvetianed 
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SOIL-CEMENT PAVEMENTS 


T he stabilisation of seal -vrith cement 
u continiung to make considlerable 
progress in the United States, and 
will, no doubt, be used as a form of 
ccmstmction where suitable in Australia 
m the post-war period 

A summary of all pavements construct^ 
«d in the United States up to the end of 
1942 shows that nearly 30.700,000 square 
yards of pavement were Imd in the form 
of runways, roads, floors, etc , and of this 
total approximately half was put down 
during the year 194-2 

The fact that the Highway Research 
Board of America has issued a specifica- 
tion dealmg with this tjqie of construction 
IS indicative of the progress it has made. 

Summary of Procedure, 

To ensure success, certam «imple pre- 
cautions have to be taken Their impor- 
tance cannot be over-emphasised Briefly, 
tlie procedure in the cosnstruction of soil- 
cement pavements should be as follows • 
1 Establish a soil profile by means of 
a soil survey. 

2 Determine cement content and 
moisture control in the laboratory 
with soil samples that bear a rela- 
tionship to the soil survey. 

3 Scarify existing pavement to a 
sufi&aent deptli to allow compac- 
tion. of 6 inches of pavement 
4 Evenly spread a pre^3ete^mlned 
amount of cement over the area 
^ Thoroughly dry mix cement and 
soil 

fi Properly compact the pavement 
with sheep's foot rollers having 
complete unit pressures 
7 Grade and remove top compaction 
planes 

8, Finally roll with a smooth wheel 
rolier 

Q. Cure properly. 

Controlled factors essential for field 
success are det^mined in the laboratory" 
as follows — 

I. Proper cement content. 

2. Proper moisture control, and 
3 Proper density 

It IS therefore essential that field control 
should be undertaken to relate construc- 
tion methods to laboratory determina- 
tion 

Provided that the above simple pro- 
cedure is followed, success can be confi- 
dently anticipated. 

SOIL-CEMENT MIXTURES. 

The following data are compiled for the 
information of Australian, engineers from 
a bulletin issued by the Highway Re- 
search Board of America dealing with the 
use of sml-cement mixtures. 

^ MATERIALS, 

Cemaitt, 

Portland cement shall be of Australian 
origin manufactured m accordance with 
the Australian Standard ^eciflcation 
A2-1939, 

Waten 

Water must be free from excessive 
amounts of oils, alkalis, salt or organic 


material. Any potable water is suitable 
for soil-cement 

Soils, 

Test records show that a majority of 
the soils used successfully in soil-cement 
construction fall within the following 
gram size limits : 

Maximum size : 3 in 

Passing No 4 sieve . At least 50 per 
cent 

Passing No 40 sieve 15 to 100 per cent. 

Passing No. 200 sieve . Not more than 
50 per cent 

Limits of physical test constants for 
these same soils are as follows : 

Liquid limit . Not more than 40 

Plasticity index . Not more than 18 

These limits for gram sue and physical 
test constants cover soils occurring widely 
in the United States Soils having higher 
silt and clay contents and higher liquid 
limits and plasticity indices have been 
used successfulJy. Howe\''er, the cement 
requirements and the cost of pulverising 
and mixing are usually high for such soils, 
and it may be more economical to import 
sods from nearby sources that will require 
less cement and may be processed with 
greater ease 

In general, any soil that can be pul- 
vensed economically can be used in soil- 
ceratnt construction In this connection, 
a word of caution is necessary to the 
engineer inexperienced in such work, 
since many soils which appear difficult to 
pulverise may be made mellow and cap- 
able of ready pulverisation by proper 
pre-wetting to permit absorption Re- 
peated experience has shown that farmers 
can give valuable suggestions on the 
moisture condition which best lends itself 
to ready pulverisation, of the soil in a 
locality. 

Soil Surveys, Sampling and Analyses. 

Soil survey and sampling procedures 
should follow the recommendations of the 
A S T M tentative methods D 420-42 
T or the A A.S H O standard methods 
T 86-42 Soil analyses should be con- 
ducted in accordance with the A S.T M 
standard methods D 422-39 to D 427-39 
inclusive — A ASHOT 8S-42 to T 94-42 
inclusive Soil groups or classificatioas 
later referred to are those recommended 
by the Public Roads Administration 
Highway expenence also shows the 
advisability of identifying the soil honzoai 
or profile of the samples Frequently 
tests will show that the *‘A'’ honzon 
topsoi! requires more cement than under- 
lying soils In such instances it may be 
economical by selective grading, to waste 
the " A ” horizon soil, in case normal 
grading operations do not remove it, and 
use underl)ang soils. Wasting the " A " 
horizon mat^als is usually economical, 
m those areas where trees arc the natural 
surface vegetation. Where surface vege- 
tation IS scarce or where it consists of 
grasses, it is common practice to use the 
*' A honzon. 

In addition to identifying the horizon 
or profile of the soil being tested, it is also 
go^ practice to relate the soil senes to 


surveys previously made and published 
by the Bureau of Chemistry and Soils, 
U S. Department of Agnculture, since 
it is known that the cement requirements 
for each honzon of a particular soil senes 
will be practically the same wherever the 
soil senes may occur Thus, test records 
may be established ivhich show the 
cement requirements for each soil senes 
and honzon, thereby reducing the 
subsequent soil-cement testing to a 
bimple check test“ 

Cement Requirements. 

The quantities of cement required to 
harden soils are determined by testing 
soil-cement mixtures with varying cement 
contents in accordance with the wetting 
and drying test of compacted soil-cement 
mixtures, A S T M tentative method 
D 559-40 T (Appendix 2) and the 
freezing and thawing test of compacted 
soil-ceiuent mixtures, A S T M tentative 
method D 560-40 T (Appendix 3) 
The cement requirement usually ranges 
between 8 and 14 per cent bv volume 

The following criteria for determination 
of cement requirements based upon test 
results are recommended 

1 Losses dunng 12 cycles of eithbr 
the wet -dry test, A.S T M D 559- 40 
T (Appendix No 2) or freeze-thaw 
test, A S T M D560-40 T (Appen- 
dix No 3) should conform to the 
following standards. 

Public Roads Adrmniatration SoU 
Classifications A-z and A-3 not 
over 14 per cent 
Public Roads Administration Soil 
Classificatioius A-4 and A-5, not 
over 10 per cent. 

Public Roads Administration Soil 
Classifications A-6 and A-7, not 
over 7 per cent 

2 The maximum volume at any time 
dunng either the wet-dr\'' test or 
freeze-thaw te-st should not exceed 
the volume at time of moulding by 
more than 2 per cent 

3 The maximum moisture content at 
any time dunng eitlier wet-dry 
test or freeze-thaw test should not 
exceed that quantity which wiU 
completely fill the voids of the 
specimen at time of moulding 

4 Strengths of soil-cemeiit specimens, 
testefl in compression at various 
ages after 1 to 4 hours soaking in 
water, sJiould increase with age 
and with increases m tement 
content m the ranges of cement 
content producing results meeting 
requirements of items i, 2 and 3 

The general ph3^ical relations of soils 
and compacted soil-cement mixtures are 
brought out clearly by a study of the soil 
groups and cement contents for suitable 
hardness and durability, which are tabu- 
lated in Fig 1. This shows that there is 
a rather wide range of cement contents 
required to harden satisfactorily the range 
of soils in each soil group; also, that 
certain cement contents predominate m 
each group Of the sods studied, 14X 
were of the A-2 group The A-3-4. A-2-6 
and A-2-7 soils were included m the A-z 
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group ill all studies One liundrod and 
eleven soils (79 per cent ), gave satisfac- 
tory results vath cement cont«ats of 6, 
8 or 10 per cent, by volume. The data 
also show that 63 soils (45 per cent ) gave 
satisfactory results with 8 per cent 
c^nent by ^oUiine and indicate the 
generality that 8 per cent, cement will be 
satisfactory for about half the A-2 soils 
The grouping brings out further that 
soils do exist which wiU give satisfactory 


results with 4 per cent cement and also 
that some A-z soils may possess charac- 
teristics which require quite high cement 
contents for satisfactory hardening 
In tlie A- 3 group of 30 sails available f(M“ 
study. 22 soils (73 per cent ) required 10 
cwr 12 cent cement The lowest 

cement content was 8 per cent and the 
highest was 16 per cent 

Of the 8i A-4 soils available for study, 
56 soils (69 per cent ) required 8, 10 or 12 
per cent, cement. 

There is a definite trend toward 
increa.sed cement requirements with in- 
creases in silt and clay content. The A-2 
soils fall generally into the 6, 8 and 10 per 
cent cement content groups. The A-3, 
A-4 and A- 5 soils fall generally mto the 
8, 10 and 12 per cent cement content 
groups, and the A-6 and A-7 soils fall 
generally into the 10, 12 and 14 per cent 
cement content groups. 

It IS also apparent that there is a 
general overlapping of cement content 
requiranents in the various soil groups 
However, these data do not show one 
important general characteristic of all 
soil groups. In a particular locality or 
small area, the cement content require- 
ments for each soil group will be constant 
and will in general f^l within a range 
much narrower than those indicated 
above As pointed out under ** Soil 
Surveys, Sampling and Analyses/* a 
specihed soil honzon of a soil senes, as 
identified by the Bureau of Chemistry 
and Sods, VS. Department of Agncul- 
ture, will probably have a constant 
cement requirement. 

Until the required cement contents for 
soils jn a particnlar locality are known, 
those most likely to give successful results 
are indicated by this study of 329 soils 
for 37 States. (Fig. 1.) 

It sbould also be emphasised that tests 
on hundreds of other smls reinforce ihia 


general conclusion The procedure fol- 
lowed in some laboratories is to compare 
an available soil with similar soils already 
tested from the same area, and use this 
cconparison as a basis for the prebminary 
selection of the cement content 
requirement. 

Moisture Denstty Reqelrements* 

Tlic moisture-density relationship for 
soil-cement mixtures is determined in the 


laboratory by A S T.M method O 558-40 
T (Appendix No x) Thi« test procedure 
IS also used on field construction to\vaTrt 
the conclusion of damp mixing operations 
to determine the field optimum moisture 
content for use in connection with plaang 
and rolling the sod-cement mixture 

CONSTRUCTION. 

Soil-cement is uBnally built ti a 6 in 
compacted depth Greater depths cannot 
be compacted to the required density in 
one layer witli sheep’s-foot rollers and 
manipulation costs on less, thickness are 
about tlie same. When the base course 
thickness is greater than. 6 inches, it 
should be processed m two or more 
layers 

Ec|ufpmciit. 

Keceut construction experience has 
demonstrated that a system of '' train " 
processing results in the most efficient 
use of equipment and accurate control of 
processing operation.s. The procedure is 
loUowed after the roadway has been 
prepared for processing by grading, 
pulverising, and levellmg operations 

The ^mpment which may be used for 
an efficient, balanced operation for fine 
grading and pulverising prior to process- 
ing consists of ; 

1 — motor grader. 12 ft. blade (tandem or 

4- wheel drive preferred). 

2— 9 ft ofiset disc harrows, minimum 

diameter of discs 24 in 
2 — 4 bottom, 14 in. mouldboard ploughs 
2 — 6 ft. rotary tillers, 
fi— tractx>rs, 35 t>.B H.P. 

The following is a similar balanced hst 
of typical eqaipment which tnay be used 
on mixing operations 
a — 8 ft. heavy duty spring-tooth culti- 
vators^ equipped with 4 in. shovels, 
a — 4 bottom, 14 in. mouldboard ploughs, 
a — 6 ft. rotary tillers. 
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1 — t.ooo gal. water pressure diatabutor. 

2 — t^ooo gal. water feeder tanks or pre- 

ferably pressore water distributozs. 

1 — ^power controlled auto patrol, 12 ft. 

blade (tandem or 4-whe6l drive 
preferred). 

6 — ^tractors, 35 D.B.H.P, 

Compacting and finishing equipment 
for use after processing consists of : 

2 — double drum sheep’s-foot rollers. 

heaviest loadings practical, types 
to be dictated by soil conditions, 
ranges of foot pressures to be 
approximately 

For sandy soils, specify unit 
pressures of 50 to 100 lb. per sq in 
with tamping feet of 10 to 12 sq. in 
area (Very sandy soils free of binder 
may be compacted satisfactorily with 
pneumatic and smooth rollers ) 

For sandy loams and light clay 
loams, specify unit pressures of roo 
to 200 lb persq in. with tampmg feet 
oJ approximately 7 sq. in. area. 

For more plastic soils and soils 
containing considerable aggregate, 
specify unit pressures of 200 to 400 
lb per sq in. with tamping feet of 5 
to 6 sq in area 

I — tandem self-propelled smoOtti wheeled 
ruller, heaviest load practical, size 
tit> be dictated by soil conditions 
For sandy soils, specify 3 to 5 tons 
For saiidy loams and light clay 
loams, specify 5 to 8 tons. 

For more plastic scil& and soils con- 
taining considerable aggregate, spe- 
cify 8 to 12 tons. 

r — multiple wheel pneumatic tyre roller 
1 — 10 ft spike tooth harrow, teeth not 
more than i| in. apart 
1 — broom drag. 

1 — ^nail drag 

2— tractors, 35 D B H.P 
z — tractors, 20 D.B H.P 

The equipment listed for pulverising, 
with the exertion of the disc, is used also 
on processing and duplication of equip- 
ment IS not required. Also, many soils 
can be pnlvensed adequately and rapidly 
witii the spring tooth cultivators, ploughs 
and rotary tilX^s used in processing, and 
m this case the ofiset disc harrows are 
not required. 

This equipment list may be increased 
or decreased to fit local conditions On 
small jobs, one piece of each basic type 
equipment may suffice It is import^t 
that no more work be laid out for a woark- 
mg day than can be completed with the 
available equipment Under no circum- 
stances should cement bespread, road mix 
produced or plant mix matertat prepared 
or d^vered in excess of that which can 
be readily completed to final surface 
finish, including ^1 joints or connections, 
within daylight hours, allawing for occa- 
sional breakdowns and other delays. 

A well trained and well oi^;amsed en- 
gineering and construction fc^ce can 
produce from 4,000 to 6.000 ft or more 
of 20 ft roadway {8,900 to 13,300 sq. 
yd ) m a 12-hour day with the equipment 
listed above and an adequate cement and 
water supply, 

CetMrtfiietloii Rrocodures. 

Soil-cement construction procedures are 
specified by many highway departiEiieiit 
and other engineering organisatmos. 
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Expenence has shomi that the construc- 
tion dctaJs discussed in the following 
paragraphs reed constant attention 

Grade Praperatlen and PulveriiatiiHi : 

The roadway section is bladed to 
the grade and crown required in the 
hnished work Forms are not needed 
as the width of construction is defined 
by stakes After grading is completed, 
the sod IS loosened to a depth of 54 in or 
to i m. less than the required thickness 
and pulverised until at least 80 pra* cent , 
exclusive of stone and gravel, passes a 
No. 4 sieve. As noted previously, the 
control of the moisture content of heavy 
textured soils at time of pulvensalion will 
facilitate this operation The rotary 
tillers and disc harrows, when needed 
on the heavier textured soils, are elec- 
tive pulverising tools when used in 
conjunction wilh the gang ploughs and 
field cultivators, which bnng the bottom 
lumps to the surface for pulverismg The 
depth of initial scarifying is checked care- 
fully and the depth ls controlled bv the 
setting of the gang ploughs It is cus 
tomary practice for the contractor tu 
assign a foreman to pulverising opera- 
tions and this foreman is held respon- 
sible for depth control 

Equipment used in processing also is 
used in pulverising operations Wnle 
cement is being spread early in the morn- 
ing and during packing operations at 
the close of the day, when the equipment 
IS not needed for mixing operations, it is 
used to pulverise the soil required for 
suteequent work. 

Spreading Cement : The spotting and 
spreading of cement is usually done 
by hand methods The cement spread- 
ing crew IS trained to spread each bag 
of cement in a transverse row over the 
area assigned to it The use of properly 
marked longitudinal and transverse 
spreading chains is recommended As 
soon as the cement ha.) been spotted and 
spread m one " tram lane/’ the final 
longitudinal spread is obtained by re- 
peated trips of a spike tooth harrow which 
IS followed by the soil-cement mixing 
operations. 

Bulk cement trucks and cement spread- 
ing devices, when available, may be used 
instead of hand spreading operations 
They are efiicient and efiective on con- 
tracts mvolvmg 100,000 sq yds or more 

Mixing Operations : The mixing of 
soil, cement and water is accomplished 
by mixed -m-piace or plant methods The 
mixed-in-piace method using field culti- 
vators, ploughs and rotar>' tillers is the 
more common and has been used on a 
very large percentage of the work com- 
pleted to date. The piant method utilis- 
ing various paddle tj-pe travelling and 
stationary mixers has been used largely 
on contracts invoKmig one -quarter miUion 
square yards and more 

The important points to be watched 
with bath types of mixing operations 'are 
noted in the following paragraphs 

Mlxed-iii4*lace Prooechirea : Details of 
muced-in-place construction are shown 
as follows : 

Dry Mix : The equipment for the first 
round trip in dry mixmg consists of the 
cullavators and rotary tilkis Ploughs 
are not used* since they would throw 


unmixed cement to the bottom of the 
section, from whence its recovery is 
difficult m subsequent mixing operations 
The depth of treatment should be checked 
carefully at this point, and any needed 
adjustments made 

Under favourable conditions, one round 
tnp of the equipment will result in proper 
depth and width and produce a 
sufficiently umiorm mixture of soil and 
cement to permit most mixing operations 
to follow at once 

Moist Mix : The first trip of the tram 
m the moist mixing operations shoula 
include the heavy duty gang ploughs m 
the position back of the field cultivators 
The pressure distnbutor for the applica- 
tion of water is placed m the tram back 
of the rotary tillers When two distri- 
butors are used, the second one is added 
to the tram back of the spring tooth field 
cuitivators and ahead of the first gang 
plough 

Each piece of equipment maintains its 
position m the train and manipulation 
continues until sufficient water has been 
added to meet field optimum moisture 
requirements and provide an excess 
sufficient to compensate for evaporation 
losses durmg compaction After the 
water has been added, mixing should 
continue if necessary until the mixture 
IS uniform 

The total capacity of water hauling 
and distnbutiag equipment should be 
checked carefully to make sure it is ade- 
quate for the maximum day’s work 
For example, a section 20 ft wide and 
2,000 ft long may reqmre 50,000 gal of 
water m case the sod is air dry at the 
time processing operations begin and no 
water has been added previously 

Moist mixing operations may be short- 
ened by addmg water to the pulverised 
seal the previous day This water is 
partially mixed m with ploughs and 
rotary tillers to reduce evaporation 
losses to a minimum and to give uniform 
distribution through the mixture 

Experience and research have shown 
that clay balls in the mass must be moist 
throughout at the time compaction opera- 
tioiLS begm. In some cases pre-wetting 
will be helpful in accomplishing this 
result 

In order to give uniform mixtures at 
tlie edges and to properly confine the 
material being processed, it is important 
to have a trench or furrow at the outside 
edge during most of the moist mixing 
operation The trench or furrow is form- 
ed by the gang plough supplemented by 
the motor grader 

Expenence and research have shown 
that, due to an increase in mixing time, 
the optimum moisture requirements for 
field mixtures of soil-cement, ready for 
compaction, are higher than the results 
obtained with laboratorj'^ mixtures con- 
taining the same quantities of cement 
and soil. Therefore, it is necessary to 
obtain data in the field laboratory and 
plot A moisture-density curve m accord- 
ance with A S T.M. tentative method 
558-40 T (Appendix i) using material 
from the nearly completed mixture. It 
IS important that the field optunum 
moisture taken from such a curve govern 
the water requirements on construction 
The moisture content of the mixture at 


the time of compaction may be as much 
as no per cent of the field optimum 
without detrimental effect Moisture 
contents below field optimum may result 
m inferior construction. 

Uniformity and D^th of Treatment; 

It is recommended that a member 
of the contractor's force be trained so 
that, during both dry and wet mixing he 
can co-operate with the engineer m 
determining the umfonmty and depth of 
the mixture A satisfactory check on 
these points may be made by digging a 
trench to the undisturbed sub-grade 
across the full width of the processed 
material The trenches are dug at 
intervals of 200 to 500 ft , depending upon 
the length of section being built, and 
observation of the exposed edges and ex- 
cavated material indicates the uniformity 
of the mix Measurements from a grade 
line stretched between grade stakes on 
opposite sides of the road or by the use 
of “ T ” boards on opposite grade stakes 
has resulted in good depth control The 
man charged with the gang plough 
operation works with this checker to 
obtain the required control 

Machine Mixing : 

Various paddle type travelling and 
stationary mixers tiave been us^ for 
soii-cement construction They are best 
adapted to large contracts Each type 
has its own mixing characteristics and 
the operation must be so controlled as to 
insure a uniform mixture of soil, cement 
and water Most plans work efficiently 
when they are so ^justed that the sod 
and cement are mixed thoroughly before 
final water requirements are added 
and mixed Checks on the completed 
mixture should include critical attention 
to the presence of cement balls, water 
concentrations and similar non -uniform 
conditions. The use of some travelling 
type mixers requires that the pulvensed 
soil be windrowed, while others process 
the pulverised soil directly in place 

These machines replace the “ tram ” 
processing equipment and procedures 
However, the initial pulverising and final 
compaction and finishing operations are 
the same for all types of mixing 
equipment. 

Compaction and Finishing Operations ; 

Upon completion of moist mixmg 
operations, the sheep's-foot rollers move 
in cm the *' tram lane Compaction 
starts at each edge, progresses to the 
centre of the lane and back to the edges 
to permit the rollers to pack out 
uniformly More rolling may be necessary 
at the edges than at the centre to obtain 
the required density ^Vhen the feet 
of the sheep’s-foot rollers are being 
supported to within about an inch of the 
surface, spike tooth harrows should be 
used to comb or loosen the surface to 
eliminate compaction planes. As sheep 's- 
foot rolling and harrowing progress, the 
road should be continuously shaped to 
the required crown with blade graders 
During these operations moisture deter- 
minations must be made frequently and 
water applied as necessary to maintam 
optimum moisture continuously and 
uniformly throughout the area bemg 
shaped. When sheep's-foot roUeis are 
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no longer effective, spike tooth harrows 
are replaced hy nail drags and broOm 
drags for continued but lighter shaping 
and dressing The final surface finish 
IS obtained by rolling with pneumatic or 
smooth wheel rollers It is essential 
that the harrowing be adequate to break 
out anv compaction planes near the 
surface and that the blading and shaping 
and die application of additional moisture 
be correlated to produce the required 
surface, uniformly moist and dense 
with no compaction planes Since 
sheep’s-foot rollers are not effectt\e in 
compacting sands of uniform gram sire, 
the required density may be obtained 
with pneumatic or smooth ivheel rollers, 
The density of completed work should 
be as high as practicable and nev er 
less than 5 lb below maximum, as shown 
bv field moisture-density tests. 

Testing Cimipacted HateHals : The 

compaction and cement content of com- 
pleted work may be checked b)"- means of 
the following te^ts . 

Methods of Detenninlr^ Density of 
Compacted Layer : The densitv of a sod 
layer may be determined by finding the 
weight of a disturbed sample and mea- 
suring the volume of the space occupied 
by the sample pnor to removal This 
volume may be measured by filling the 
space with a weighed quantity of a medium 
of predetermined weight per unit volume 
Sand, heavy Inbncatmg oil or w^ater 
m a thin rubber sack may be used 
Except for the deterinmation of the 
weight per cubic foot of the medium, 
the three procedures are the same and 
therefore the one usmg sand will be 
described in detail It i& as follows : 

1 Determme the weight per cubic 
foot of the dry sand by filling a measure 
of known \ olume. The height and 
diameter of the measure should be 
approximately equal and its volume 
should be not less than o. i c ft The 
sand should be deposited in the measure 
by pouring through a funnel or from a 
measure with a funnel spout from a 
fixed height The measure is filled until 
the sand overflow's and the excess is 
struck oft w’lth a straight-edge. The 
weight of the Srand in the measure is 
determined and the weight per cubic 
foot computed and recorded. 

2 Remove all loose soil from an area 
large enough to place a box and cut a 
plane surface for bedding the box firmly 
A dish pan ivith a circular hole in the 
bottom may be used. 

3 With a soil auger or other cutting 
tools bore a hole the full depth of the 
compacted lift 

4 Place m pans all soil removed, 
including any spillage caught m the box 
Remove all loose particles from the 
hole with a smaH can or spoon Extreme 
care shoulfl be taken not to lose any vn\ 

3 Weigh all soil taken from the hole 
and record weight 

6 Mix sample thoroughly and take 
sample for moisture determination 

7 Weigh a volume of sand in excess 
of that required to fill the test hole an^l 
record weight 

8. Deposit sand m test hole by means 
of a funnd or a measure by exactly 
the same procedure as was used m deter- 
mination of unit weight of sand until 


the hole is. filled almost flush with the 
onginal ground suidace Bang the sand 
to the level of the base course by adding 
the last increments with a small can or 
trow'el and testmg with a straight-edge 
9 Weigh remaining sand and record 
weight 


10 Determine moisture content of 
soil samples in percentage of dry weight 
of sample 

11 Compute dr>' density from the 
following formulae . — Volume of base 
mixture = 

wt of sand to replace base mixture 


weight per cubic foot of sand 
, , , wt of base mixture 

\\et >vt perc It. ^ ,.o). baselnl^re 
^ . wet wt per cu ft 

^ I ^ ceFt mois toe 


100 

For example, assume the ureigbt per 
cubic foot of sand too lb , weight of 
w’et material from auger hole = 5 7 lb , 
moisture content of soil —15 per cent , 
and weight of sand to fill auger hole —40 
lb Then the volume of base mixture 


from hole — -1-^ 
loo 


o 045 c ft , the wt 


per c ft of wet base mixture = 

^ o 045 

126 7 lb ; and the wt per c ft of dry 
120 7 = no lb 

base mixture = 

Assume that optimum moisture i -i- 

21 

100 

for this base musture is 15 per cent, and 
maximum density is 115 lb par c ft. 
then the compaction in the layer tested 
no 

IS X TOO *= 95 7 per cent 


Moisture Confe^ ; The moLsture con- 
tent of soil -cement mixtures is usually 
determined by evaporatmg to dryness 
the sample taken in making density 
tests 


Chemical Determination of the Cement 
CcHitent of the Mniihed Mixtures : VMien 
laboratoiy facihties are available it 
will be of great value to determine the 
uniformity of the cement distribution 
in the completed mixluTe These 
data covering the first few days' 
processing will be of particular value 
in pointing up any discrepancies in 
construction methods and controls, thus 
permitting improvements to be made 
that will secure the desired uniformity 
as construction proceeds This mfor 
mation also will be of value later in 
studying the service life of the completed 
project Representative samples of the 
cement are taken during construction 
and at least three samples of the raw 
soil should be taken across the road or 
lane being processed at selected control 
points. These three samples, may be 
combined or analysed individually 
Samples of the finished mixture are 
then taken at the same control points 
and at as many additional pomts as may 
be necessaiy to determme the uniformity 
of cement content The methods used for 
this analysts are described m Appendix 4 


Curing. 

Under emei^ency cond itions, soil- 
cement may receive a bituminotis prime 


130 


immediately after the final roUmg. How- 
ever, when possible, a cover of hay* 
straw, earth or waterproof paper should 
be placed immediateiy after the soil- 
cement IS completed and left m place for 
seven days. Hay. sttaw or earth should 
be kept moist during the cunng period. 
After seven days the cover should be 
removed, the surface cleaned and left 
open for 14 days or until oonvement to 
place the bituminous prime and surface 

Type and Qtiantity of Bitumlnoua Mme. 

Tars of the grades RT-2 and RT-3, 
having Eiigler specific viscosity of from 
8 to 22 at 40 deg. C , or rapid-curing 
asphalts of the grades RC-i and RC-2 
may be used for pnmmg scul-cement 
base courses 

The quantity of tar or asphalt prime 
required will vary from 0.15 to o 25 
gal per sq yd , dependmg upon the 
character of the surface. The maximum 
quantity should be used that will not 
result m the bituminous pnme collecting 
m pools or runnmg from the surface 
After a proper seasoning penod (a 
mmimum of 24 hours), excess prime 
may be blotted up with sand 

BItuminmis Surfrices. 

The general practice is to cover soil- 
cement base courses with a bituminous 
wearing course of some type The 
design and construction of bituminous 
pavements is not with in. the scope of this 
report, but a survey of 68 projects made 
by the committee and reported in 
Volumes 20 and 21 of the Highway 
Research Board Proceedings shows that 
surfaces varying in thickness from i in 
to 2 in have given satisfactory service 
A large proportion of the bituminous 
wearing courses reported were i m thick 
Armour coats, surface treatments, road 
mixes and plant mixes have given satis- 
factory service Tars, cut-back asphalts 
and asphalt cements have been used 
successfully m various types of treatment. 

Preparing Soil«Cement Surfaces for 

Bkumtnous Prime and Mat. 

The practice m preparing the surface 
of a soil-cement base for a bituminous 
pnme and surface is very sitnilax to 
that followed in cleaning crushed stone, 
gravel, and other aggregate surfaces 
The surface of the soil-cement base 
should be free of dust and m a moisture 
condition suitable to receive the par- 
ticular type of bituminous pnme to 
be used 

All loose and inferior matenal should be 
removed from the surface to expose 
hard, satisfactmy &oil-cement A motor 
grader, set firmly against the surface 
IS generally used to loosen and remove 
the major portion of inferior surface 
material. Square point shovels axe used 
to clean up small areas requaing addi- 
tional attention Then the entaxe area 
15 brushed dean with rotary powa* 
broom which is followed by a blower to 
remove surface dust Small areas can 
be cleaned sattsfactonly with hand fibre 
brooms 

After deamng, miuor irregulaiities 
may be smoothed up by patching with 
a suitable bituminous-aggeegate mixture 
in order to produce a umform surface 
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ii|>ozi which to place the bitumin ous 
s^ace course. 

Construction Procamtions. 

Eacammations of existing pavements 
la which the base courses are composed 
of sod-cement mixtures show that defects 
which shorten service life may be traced 
to inadequate attention to the following 
items • — 

Preparation of the Sub-grade : In 

addition to supportmg the pavement 
after it is put in servioe, the sub^grade 
serves as a base for rolling the scil- 
cement-water mixture to the density 
indicated by the design, Therefore, 
special attention should be given to the 
preparation of the sub-grade and to the 
eliminatioii of spots having inadequate 
bearing capacity Since the umfomuty 
of the cement content, and of the thick- 
ness of the finished base course are 
dependent upon the condition of the 
onginal sub-grade, special attention 
should be given to producing a uniform 
cross-section before scarification is 
started 

Prefiaratfon of Mixture : The unifor- 
mity of the finished mixture is dependent 
upon the distribution of cement and water 
and the skilful operation of the mixing 
equipment Constant visual u^pection 
and frequent moisture tests should be 
made during mixing operations The 
results of chemical analysis made on 
samples taken at frequent intervals will 
serve as a check on the uniformity cf 
the mix If such analyses indicate nou- 
umform cement contents, a careful check 
should be made of all mixing operai^ons 
The work should be planned so that 
Tollmg and finahmg wdl be completed 
within the final setting time of the 
cement 

Weather Conditions : Pulvensabon 
of soil should be avoided during 
wet weather. Application of cement 
and water and the processing of the 
mixture should not be carried on during 
wet weather or when the temperature is 
likely to fall below freezing point 
During hot. drying weather, special 
attention should be given to the mainten- 
ance of the water content required for 
the hydration of the cement m the 
mixture, for compaction to the required 
density, and for satisfactory finishing 

SurftMo fintobing : Finishing opera- 
tions should be performed in a maimer 
designed to avoid unsatisfactory surface 
conditions due to rapid drying, formation 
of planes of weakness, piacing of thm 
layers to bring the surface to satisfactory 
Ime and grade, or other undesirable 
conditions. 

MAINTENANCE AND 
RECONSTRUCTION. 

Rxpafr and RaCchli^ of Spil^Comont. 

^eas where the soil-oement requires 
rebuilding or where surface blemishes 
are more than 2 in deep should be 
repaired by rebuilding with soil-oement 
for the full d^th. Smilar sods of the 
aione density, moisture content and 
cement content as used ongmally should 


be used m making the repairs. In some 
cases, maintenance consists of patchmg 
and repatrmg areas of vanons shapes 
and irregular sizes. Such areas are 
repaired by excavatmg them down to 
satisfactory sub-grade, squaring the 
edges and filling with prenuxed soil- 
cement which IS compacted in 3 m 
layers and finished Soft sub-grades 
under the patch area should be excavated 
and wasted and a stable sub-grade 
prepared with aggregate or compacted 
soil-cement backfill 

The soil-cement mixture may consist 
of materials from the same sources as 
those used m the original construction 
or of borrow materials meeting the specifi- 
cations previously listed 

Generally, patching materials are mixed 
in paddle or pug-xmll type miners or by 
mixed-m-place procedures on some 
convenient area Hand mixing should 
be used when the patches are small, 
relatively few in number 

The following compaction and fimshmg 
tools may be used, depending on their 
availability and the wo& at hsuid . 

Hand tampers. 

Compressed air tampers 

Single-section sheep's-ioot rollers 

Pneumatic-tja^ roller or available 
trucks 

Smooth steel roller. 

Hand rakes. 

Water tank (spray bars or hose) 
When soft sub-grades are encountered 
or increased load carrymg capacity is 
needed, construction consists of buildmg 
the soil-cement patch or reconstruction 
in two or more 6 m. Uyers. The existing 
material is utilised insofar as possible 
When insufi&cient for the depth of con- 
struction planned, the underlying soil 
IS process^ in 6 in layers, and th^ 
sufficient surface matenal for the top 6 m. 
layer is bladed back and processed with 
cement. 

Large areas requiring reconstruction 
are built in conformance with soil-cemeut 
construction practice previously described 
Wh^:e it IS not possible to pulverise the 
soil-cement m place within reasonable 
tune or expense, it is removed and 
suitable soil is imported for processing 
the area. In some cases the structural 
value of the existing soil-cement may 
warrant leaving it m place and placing 
an additional 6 in. layer of soil-cement 
upon it. 


Salvaging and Rnconstructing Low Cost 
Pavements with Soil-Cement. 


Soil-cement can be used for rebuilding 
existing low cost roads and streets 
requirmg mamtenance or reconstruction. 
Work of this nature complying with 
present day standards has been done 


with : 

Caliche 

clay-gravel 

cmsl^ stone 

gravel 

hmerock 

marl 


macadam 
sand -clay 
shale 

shell, and similar 
matecnals. 


For such operations, materials already 
m place or readily available are generally 
us^. 


The materials in the existing pavement 
or sub-grade and any imported aoU used 
in reconstmction should meet the require- 
ments for grain size and physical 
constants given m the section on 
matenals. In most cases the suitability 
of the material in place will be determined 
by the quantity passing the No 4 sieve 
Where the amount passing the No 4 sieve 
IS insufificient. fine matenal should be 
imported and added as required to make 
a mixture complying with the require- 
ments. Such fine material may consist 
of any readily available fnable soil 
When the sub grade consists of heavy 
textured soils requiring high cement 
content, sand, gravel or other coarse 
matenal may be imported and added as 
necessary to make a suitable mixture 
Topsoils (‘* A honzon) containing sod, 
decomposed ^'egetatiou, etc . should not 
be used 

A cement content of 10 per cent by 
volume (0.45 bags per sq, yd. of 6 in 
compacted depth) gener^ly will give 
adequate hardness and btrength to 
material from the existing pavements or 
from selective borrow contammg from 
25 to 50 per cent aggregate retained on 
a No. 4 sieve. Those containing less 
aggregate generally will require 12 per 
cent cement by volume (0.54 bags per 
sq. yd of 6 in compacted depth) The 
A.S T.M soil-cement tests (Appendices 
2 and 3) should be conducted to confirm 
these estimates. 

The construction procedure to be 
followed is as desenb^ for new work 
or for patching depending upon the size 
of the operation. 

Soil-cement construction is also used 
to widen roads and streets. 

Field Testing, 

The optimum moisture content and 
maximum density requirements for use 
in control durmg construction may be 
taken from the moisture-density curve 
plotted from the data obtained by 
testing the soil -cement mixture in accord- 
ance with A.S.T M. Tentative Method 

555-40T (Appendix i). 

When soil-cement work with untested 
materials totals less than 500 sq yd., 
the following “ emergency testmg pro- 
cedure ” may be used This procedure 
may not determine the most economical 
mixture, but it will provide# cement 
contents that are adequate for this 
condition Mould six test specimens 
of optimum moisture and maximum 
density with two specimens containing 
JO per cent, cement, two containing 
12 per cent, cement and two containing 
14 per cent cement by volume Remove 
the specimens from the moulds and store 
in an atmosphere of high humidity, in 
damp sand or under damp burlap for 
7 days After 7 days soak the specimens 
m water for at least 4 hours and then 
test m compression. Suitable cement 
contents will be indicated by compressive 
strengths of 500 lb. per sq. in. or more 
In case the work is m surface sands or 
gravels, two additional test specimens 
containing 16 per cent cement should 
be made and tested — (Wvth acknowledge 
meuts to CoHsfruchonal Rev%ew”) 
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A MOBILE UBORATORY FOR TESTING CONCRETE 


C ONTROI- testing during the execu- 
tion of a contract is now recognisetl 
as an imixMriant means of securing 
the desired degree of quality la 
materials and uorkmauship With a 
large programme of public >\'orks 
m prospect after the war, increasing 
use IS hkely to be made of this form of 
controh and for certain n’pes of work 
a testing laboratory on the side has 
obvious advantages over the remoter 
methods of contrc»l 

The following brief description of a 
mobile laboratorv for testing concrete 
has been issued by the Road Research 
Laboratory of the Department of Scienti- 
fic and Industrial Research, Harmonds- 
woTth, West Dravton, Middlesex, 
priTicipally for the information of 
engineers and surveyors w'ho may be 
coutemplating setting up a similar unit 
The Road Research Laboratory will 
be pleased to supply further uiforraation 
on request, or to arrange for the labora- 
tory's unit to he inspected by appoint- 
ment In addition to the concrete- 
testing unit the laboratoiy has mobile 
units lor testing soils and lor canyung 
out aTiai\*bes of bituminous materials 
Particulars of these will als,o be supplied 
on request 

General Description* 

The iaboratory is mounted on a b-ton 
four-wheel trailer chassis The body is 
17 ft long, 7 ft bin wide, with an internal 
height of 6 ft 6 in The general lay-out 
IS shcrwTi m Fig 1 Other details are 
shown in the photographs The trailer 
was specially built to designs prepared 
by the Laboratory and is equipped for 
Standard cement tests , examination 
and testing of aggregates , tests for 
controllmg concrete quiity, such as the 
measurement of moisture in aggregate 
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and slump tests , making concrete cubes 
and testing for compressive strength , aiul 
general experimental work on concrete 
and other constructional materials 

Except on nnusncdly steep gradients 
tlie trader can be hauled by a 4-5 ton 
lorry. 

Services. 

Grts Supply — Heating is by means 
of butane (Calor gas) stored m liquid 
form in cylinders, each containing 
enough for about two weeks’ normal use 
Storage space is pro\nded for two space 
cylinders. Gas taps of the usual 
laboratory type are fitted at \-anoiis 
poults in the benches 

ElecifwUy Supply — ^The electricity 
supply IS obtained from a 15 KVA 
240-v single-phase jietrol dnven alter- 
nator The alternator can be operated 
in its normal carrv mg position under 
the bench, but provision is also made 
for sliding it out on to a trestle outside 
tlie laboratory so that it can be tliu 
without causing vibration The alter- 
nator supplies current for lighting and for 
various items of apparatus, suUi as the 
sieve shaker and the mortar cube 
mbrator Wlien ordinary' mains current 
IS available near tlie w^orking site 
connection can be made by means of a 
cable earned in the laboratory and the 
apparatus used without the alteniator 
Emergenc)^ hghting is provided by a 
r2-v 180-amp -hour accumulator charged 
either from the alternator or from the 
mams supply 

iraler Su.pply — K supply of water is 
earned in a 30-gaIIon tank mounted 
above the main bench Two sinks are 
fitted in the bench , one with a waste 
outlet leading directly out of the labora- 
tory, the other with a w aste outlet 
leading to a second tank beneath the 
bench from v\hiLh the water ran be 
returned to the supply tank bv means 
of a semi -rotary’ hand pump* By mean‘s 
of tlus arrangement water used m certain 
operation can tie reused External 
fittings allow mams water to be used 
to fill the supply tank or to be connected 
direct to the internal system Alterna- 
tively the pump mentioned above can 
be used to fiU the storage tank from 
external supplies* 



View of Laboratory^ showing Cube limild 
Store and Generator Compartment. 
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Interior View — Looking Forward showmg 
iOO-ton Testing Machine in Background and 
Bunks m Right Foreground. 


Sleeping A ccommoiialion — Sleeping 
bunks are pro\ided for two persons 
The upper bunk can be turned over and 
used as an auxiliary bench or set to act 
as a Ijack rest when the lower bunk is 
used as a seat 

Fume Cupboard — fume cupboard 
with electnc extractor fan is provided 
at one end of the main bench 

Concrete Curing Tanks — A curing tank 
to hold thirty -SIX 6-m cubes is fitted 
beneath the lower bunk 

Apparatus and Equipment. 

The mam items of fitted equipment are 
as follows : — 

(1) Hand -operated loo-ton hydraulic 
compression testing machine, having 
a second pressure gauge giving a range 
up to 25 tons This machine weighs 
about gj cwt and was constructed 
especially for this laboratory 

2 Standard mortax tube vibrator 
made according to B S 12 

(3) Electric SASve shaker 

(4) One 7-kg and one i-kg* senu- 
automatic balance 

Other apparatus normally carried 
includes — 

(1) Cement-testmgappa ratus (accord- 
ing to B S 12) 

(2) Set of B S sieves from in. to 
No 100 

13) Cube moulds (3 m , 4 111 or 6 m , 
as required) Storage space for up to 
about twenty-four or more 6-in moulds is 
pro\nded in lockers that open both inside 
and outside the laboratory, 

(4) Slump apparatus. 

{5) General apparatus such as bunsen 
burners, drying trays, trowels, scoops, 
floats, measuring jars and thermo- 
meters. 

Cost. 

Under present conditions the trailer 
and Its equipment, purchased on the 
ba&iq of deviously prepared working 
drawings and specification, would cost 
about ^i.ooo to — {Wtth acknow^ 

Udgm^nU to " The Srerveyoty London,) 
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MULAJORE 

POWER STATION 

Calcutta Electric Supply Corpn. 


Designed, Fabricated and 
Erected by B. B. J. 


★ STRUCTURAL STEELWORK 

★ FRANKI SHEET PILING 

and FRANKI PILING 

Frank! Monolithic Sheet Piling— 22,000 sq. feet, 25 
feet deep, driven and cast in situ in Turbine House. 

Over 1,200 Frank! Compressed Foundation Piles 
driven to 80 feet and tested to 200 cons per pile to 
support— Turbine House (above), Turbo Generators, 
Condensers, Switchgear House, Boiler House, Settling 
Tanks, Overhead Tanks, Circulating Mains, etc. 


if By The 

BRAITHWAITE BURN 6- JESSOP 
Drlylng FrankI Pll« at IP CONSTRUCTION COMPANY, LTD. 

inclination. Mercantile Buildings. Lai Bazar, > Calcutta 



Iiidkul CS«ncr«te Jlaonuil 


AHsviMi ISOi. 1«4S 


HINDUSTAN CONSTRUCTION Co., Lm 

( CEMENT GUN & CEMENTATION DEFT. ) 

“©UNITE” 


Whichever way you look at 
Gunite ” there is no question 
as to its efficacy in solving many 
problems dealing with the 
stTengthening and repair of 
structures of all kinds. 


^J7us prodnet is ideal for the 
^ lining and TecaadUimdng af 

^ CHIMNEYS, 

BASEMENTS, ^ 
ratIDGES, ^ 

CEILINGS, ^ 
TANKS, 

PIHE UNES. etc. 


Consult us the Specialists in Waterproofing md 
Reconditioning Concrete and Masonry Structures. 


Address 


CONSTRUCTION HOUSE, 
BALLARD ESTATE, BOMBAY. 


Telegrams : 
Telephone : 


HINCON 
p6036 (S lines) 

142216 (Cement Gun Dept.) 


For Safe 
Commumcation 
and 




Specify 

Indian Cables 


CoHtiml^<,fSup^y 
Indian Cables 

PARAMITB 

CABLES ARE BUILT UP TO A SPEOFICATION, 
NOT E>OWN TO A PRICE 

IMDIAH CABLE CO., LTO. 

Mearf Offa : B. I. CABLES HOUSE, 9 HARE STREET, CALCUTTA 
Branches; KARACHI - MADRAS - ERNAKULAM 

Agents: GILLANDERS ARBUTHNOT & CO. 

BOMBAY, DELHI, LAHORE. RANGOON. 







fKAinfi ttvi. 


DESIGNS IN SPANS FROM B-O'* TO 150-0*^ 

• REINFORCED CONCRETE, 

' STEEL. 

•> TtMSER. 



tcUGRAMS: 

^SAWMILLS'* SOMBAV. 


SEWRI- BOMBAY. 


6 0 007 (THREE LINES 








.... for your co-operation in assisting 
us to move gigantic volumes of vital 
supplies, men and materials which has 
contributed to this resounding Victory 
over the Nazis in Europe. 

Let us not forget that the Jap has 
yet to be crushed* and your further 
co-operation is essential to achieve this 
end. 


THF RAILWAYS TO SEE /T 
THROUGH / 


FINU VICTORY 
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RASHID KHODADAD & CO., 

POONA. 

Ssliittg Agents for Deccan District, 
Portuguese Goa and Xarufor District. 

THE 

CENENT NARKETING COMPANY 

OF INDIA. LTD. 


Who are the Distributors of 

A. C. C. & DALMIA CEMENTS 


( Guaranteed to exceed the requirements of the British 
Standard Specifkations.) 

jrgr ROOFING S. .. . . 

' Engrneers and Builders all over the Country 
j today specify either •• EVEREST ” ASBESTOS 
I CEMENT “ BIGSiX ’’ CORRUGATED 
j SHEETS or EVEREST •• TRAFFORD ’’ 

I SHEETS for their roofing problems. 


For CEILINGS USE 

“EVEREST” ASBESTOS WOOD 

- EVEREST " Rainwater 
^ and Soil Pipes and 

Fittings are extensively 
used. 


j Ready Stocks of “ EVEREST Asbestos 
: Cement ” BIGSIX ” SHEETS. ” Trafford •* 
; Sheets, “ Crownit " Superthirteen Sheets 
i and •* Crownit '* Corrugated Sheets, 
I Asbestos Wood, Rainwater and Soil Pipes 
I and Fittings, etc., etc 


RASHID KHODADAD A CO., 

POONA, 

Selling Agents for Deccan District, 

Portuguese Goa db Karwar District. 

FOR ASBESTOS CEMENT LTD,» 
B O H B A Yb 


I 

I 


i 


] 

f 

\ 

! 


I 

I 

I 

i 

{ 


\ 

I 

I 

I 

j 

i 


} 


s 

1 


I 

1 

! 

i 

I 


It is right that the Building 
Engineer should always 
specify 

CHAHUNDI CEMENT 

h carries with ic the Guarantee 
of absolute Reliability. But It Is 
also right that cement should go 
first to strengthen the country's 
defences. So ff you are expe* 
riencing difficulties about supplies 
— please be patient. The palmy 
days will come again when 
VICTORY is won. 

THE MYSORE IRON & 
STEEL WORKS 


j 

I “Progress is not an accident, 
I but a necessity. It is a law 

f 

I of nature” 

J 

i 

1 

j Herbert Spencer, 


ir 


^FERRANTI— 


★ 

A name which has stood for 
progress throughout the era 
of electrical development. 
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Cement 

Making 

Machinery 

{Te specialise in the manufacture of : 

PATENT SLURRY DESICCATORS 
ROTARY KILNS WITH PATENT 
RECUPERATORS 
AIR-SWEPT COAL PLANTS 
COMPOUND RALL-AND-TUBE 
GRINDING MILLS 
COMPLETE CRUSHING PLANTS 
ROTARY DRYERS 
MIXERS AND AGITATORS, ETC. 

BARROW-IN-FURNESS 

ENGLAND 




Alt Enquiries to: 

VICKERS(INDIA)LIMITED 

, 13/3 STRAND ROAD, CALCUTTA 

Branch Office ; BALIARD ROAD. BOMBAY. 
Telephone: CAL. 4800 • BOM. 25732. 
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BMRI^ 00*9 Ijahore, Mew Oelhi dp Cawnpore 

Selling Agents; The Cement Marketing Co. of India, Ltd., 

Who are the Distributors of: A. C. C. & DALMIA Cements 

(Guaranteed to exc^ the reqatremcfits of the Britisli Standard Spedficaticms) 

Due to the War Cement is released for works of National importance or for essential repairs only. 

Vteir authorised stockists are m the following towns : — 


LAHORE AREAs«» 


akbottabab 

a, 5 Ha««lia» 
XBDVl* HAE3U 
ABOUAB. 

adaupobb boaba 

AHKAOQARH 

AXAliOABH 

alal 

AI.ACSOB 

AXBITBAB 

A&IFWALA 

ATABl 

BAB AMI bach 

BAIJKATfiPAPBOtA 

BADBOXALHI 

BAH&AM 

BAHAWA15A0AB 

BAHAWALPUB 

BAVOA 

BABBO 

BAUIWALA 

BATAX.A 

BBOOWAL GB ABTAL 

BIAB 

BMAGTAWALA 

laUUOLAB 

BJULWAt. 

BSUIZKDA 

BMACni 

BfltBKA 

BBOGFVlt BIBWAL 
BABU PATHAKAK 
BASIL 
BABIBFGB 

OAHBBLLPUB 
OBAK JBGUBA 
OttAB AMBU^ 

OEAK KASBO 
oilier AL 
OKAWUTDA 
OEAKABWALA 

oSjuioamabga 
<U tB5AB WBST 
BAMK 

GEBBMABTA 
OmaHAVFATHl 
BOAD 
“IWOT 


oiTEABirAKA 
OaCTtAMA^ 
DALH0G8IB 
a. a pwihvtknt 
DAULATALA 
DASEA 
OAiGYA 
DUU BABA 
BBBA IBUAIL KHAK 
a. S Ihtfvaa&A* 
BIBA GHAZl XHAK 
DBEA BAWABSAHIB 
DABBABBAHIB 

Babtabpub 

OKABAKFGB 

BlABSVAL 

BEILWAV 

bIbdial 

nvwL 

BEABAK 91K0B 
DIKA 
OUEGAI 
OtKABAGAS 
BIKGA 
BOEAHA 
BOJTGA BVBOA 
BEHTAPUB 
XIOBABAB 
VAEIBKOX 
fATBHOABH 
OHBBIAH 
PASILKA 
FATBIAEQ 
raE02BPGB CITY 
AOANTT 
GABBSHABEAB 
G4BHAB 
GASIGIU 
GEAGGAB 
eiBBABBAHA 
GOBIAXA 
GOBATA 
OUrAEKHAK 
OOBIKBOABB 
GOXBA 

GBJEAVWALA 
OCrJBAT 
GBL HUM 
ChrWMfVE 


OVBU BABBAHAI 

GUBJAVAB 

HAFIZABAI) 

BABUBABAB 

HAB1PUB HAXABA 

HASILPBB 

HXBA SIKO 

aOSHIABPITB 

HABAPPA BOAD 

HABAK ABDAL 

ISAKBEL 

IKJBA 

lAGRAOH 

JASAfriA 

JAlJOB DGABA 

JAMMU 

JALALABAD 

JALLO 

JAITU 

■TABDIALA 

JABIWALA 

JABABVALA 

JBAFG MAGHIAFA 

JHBLUM 

JOGIKBBBKAGA& 
JULLUFDJKB CITY A 

CANTT 

JUTOQH 

JWALAMUKHI KOAD 

KHBWBA 

KABUL 

R S C’Amm G 
Pubaunr 
KABUL BIVBR 
KAMALIA 
KALAEB 
KALKA 
KALABAOB 
KALLUB KOT 
KAHOKK 
KA2TGAFPUB 
EAFOKA 

kafvrtbala 

EABTABPUB 
EABOB 
SASAULI 
R S Kalkm 
KHUBHAB 
KABVB 
JCfiABB^AL 
EBABORPAKSA 
EOT BADUAiaSHBUi 
EAFOAGHAT 
KUBDIAN 
KBAKFA 
EHANPUB 
EHABA 
EOT ADU 
KHAKJAN 
EILA BAIPUH 
EOBAT 
EOT EAPUBA 
EOT LAEHFAT 
EV&ALI 

LABOR B a LABORS 

CAFTT 
LAEHBWALI 
LAEl MABWAT 
LALAKUBA 
LALIAN 
LODKRAK 
LOaiAF XHAB 
LSEAH 
LUDHIANA 
LTALLPUB 
macvbod GCKJ 

BOAD 

MAOHABWAL 

MALISI 

MAJITHA 

MALAK1FAL 

MALBRKOTZ«A 

MASBU 

UALOUT 

MAXaiAl? SHAHEOT 
KABDI BABAUDDIN 
II ABBA 

XABH BALOGBAF 

MAKDl BUBEWALA 

lUSm BTATB 

MABGWAL 

VARDAN 

HAMU EABlAir 

VAUB 

KAnnrAXii 

MXEPUB 

It S Svoi Alamgw 
KZEAir BAHXB 


VOOA 

MOGHALPUBA 
MONTOOIOBJIY 
MOAIFDA 
MUEKRIAN 
MUKTSAB(B,B ACil 
MULULKPUh 
MULTAN CITY A 
OANTl. 

MUBBRB 

A S HatealptnAi 
MUZZATFABGABB 
HURIDES 
MIAKCBANNU 
HINCHINABAD 
MIBAN sahib 
NAKODAB 
NAFKAFA &AHIB 
NABAFG 
FAROWAL 
NAWANSHAHB 
DOABA 
F0W8HSBA 
FUBEOT 
FUHMAHAL 
FUBPOBB BOAD 
FAOBOTA 
OEABA 
PAIAMPUB 
PABACHIFAB (Tta 
TAoj) 

PA8BUB 

PATHANEOT 

PAEPATTAH 

PATTI 

PIFDIGBEE 

PATTOKI 

PESHAWAR 

PHAGWARA 

PHILLAUB 

PHULEBWAF 

PfBMAHAL 

FIND DADAN EHA 

PIPLAF 

QADIAN 

OiLLA SHSIKHU- 
PUBA 

OILA SOBHA aiFGH 
UAHOF 

HANBIBBINGHPURA 
BAIKOT lit S 
AfiiUtmrtar) 
RAHWALi 
BAIWIFD 
BAHIICYARKRAR 
BAJA JAFG 
BOBAFWALA 
RAWALPINDI 
RBKALA EHURD 
RUPAB 

BAFBIB SIKGH' 
PU&A 

sadieabad 

SAMBBIAL 
5AILA EHURD 
8ANAHWAL 
BAFGLA HILL 
BILLAKWALl 
SABAI ALAMGIB 
SABGODBA 
BARRA 

SATKAUB BADS> 
SBOK 

BHAXL XLAM 
BHAHDAEl 
SEA&AEPUB 
(R,S SMdam 
8BAHPUB SADAR 
8HAB CHAUBABI 
BHOREOT BOAD 
SHUJABAD 
SIALEOT 
BZHALA 
SIMLA 
BlRfllND 
SOLON 
8UKH0 

SULTAFPUE RODHl 

BUKHRER 

BBIKAOAB 

A S or 

TALaGAMQ (B S 
CAoAimD 
TALWANDI 
TABF TABAF 
XAFDA VaUHAR 
TAFDUNVALA 
TAME 


TAXXLA 
THSBl SAFST 
TEHSIL 8HAEAR' 
GABJi 
THABALKS 
THAL 


TOBA TEE SIFGH 

VBHARI 

VBREA 

WAZIBABAD 

WARBUETOF 

WABAWXWALA 


HEW MELMI ARBAi** 


AGRA 

EARKAL 

ALAL 

eaithal 

AUGAKH 

EASHIPUR 

AHAOBA 

KA8IMFUH JEHBRl 

AMBALA CITY 

kosikalaf 

AMBALA CARTT 

KOTDWARA 

ATRAULl BOAD 

eurueshetra 

BABRALA 

lshhagaga 

BARHAF 

LHAESAE 

BABAEA 

LOBABU 

BABRALA 

VARDf DHANAURA 

BAGHPAT BOAD 

madlauda 

BAH (R S, B«laDgui]) 

KANSU RPUR 

BAHADUBGABU 

MBERUT 

BAH J 01 

MILAE 

BARETA 

mokadabad 

RASIEIKATBPUB 

MURDLANA 

baoamabad 

mujudragar 

BHIWAKI 

mursan 

BHUCHCBU 

MUTTRA 

BALLABGABH 

MUZAFFAR.RAGAR 

BABAUT 

RAJIBABAD 

BUDHLADA 

FAOAKIA SADAT 

BULARDSHAEB 

NAGIRA 

BIJNOB 

FABRA 

RBLMDABAR 

sanauta 

CHAFDALS1 

faeela 

CHAKDPUE SIAU 

NAB WAN A 

CHOLA 

PALWAL 

DADBl 

PANIPAT 

DALMlA-DADRt 

PATIALA 

DIBAl 

PILKHUWA 

I>EHRA DUN 

BAIWALA 

DELHI 

EAJA>EA-BAaAt> 

DELHI SHAHDRA 

PUB 

DEOBAFD 

RAJGHAT’FAROBA 

DAREALR 

RAJPURa 

DAUBALA 

RAMAN 

DUAMFUB 

KAMRAGAB 

DHANAEl 

RAMPUE 

DOrWAlJ. 

BAMPUB BIARHYA 

BTMADFUR 

RAN 

FAEIBABAD 

RAUPUBA PHUL 

FBBOZABAD 

BAYA 

GAKAUE 

EEWARI 

GARGOH 

aOHTAK 

GABHMUKHTRSAB 

BOOBEEB 

GHAZIABAD 

BIEHIKESB 

GHARAUFDA 

SAPIDOF 

GOT 

SAEABANPUR 

GOHARA 

8AMPLA 

GUBOAOR 

safqbub 

GULAOTUI 

3ABRI 

HALDAUB 

SURAM 

BAFSI 

BAMALSUA 

HABOWAR 

SAMBHAL BATIH 

HAPCIB 

SAKAI 

HATHBAS 

RABBAWA 

HIBBAB 

SEOBABA 

HABANPUR (E fl 

SHlEaHABAD 

Oftjnuiia) 

8HABABAD MAB 


7AGADHB1 
JASHAL 
JALS8AB BOAD 
JAWALAPUB 
JTKB CITY 
JULAKA 
EALAFWAU 
EAFTH 
KAKDRLA 
SAURAEA 
EHATAUU 
EHBEBA 
EHXTBJA 


XAFDA 
SHAMZJ 
SIBBA 
SOFXPAT 
SIMBHAOLI 
TAPA 
TAPBI 

THASA BBAVAR 

THAMES AB 

TUFDLA 

TOHARA 

UCHAMA 

XTELAMA 


CAWHPOHE AREAb«* 


AOHALGAHJ 

AOHEALDA 

AaSAcntri 

AHXVAKFUa 

AHEAUIU ROAD 

AJGAIR 

AJODHTA 

AKEAEPUE 

AUGAM^T 


ALLAHABAD 


AMOCSI 

ABAPPUE 

ataeea 

AVEJOTA 


AVFEIHAE 

akamqabh 

BABHNAF 

BAOHBAWAM 

badbbahpvk 

BAHJEB1 

BAHBA1C7H 

babbaughat 

BAIBWARA 

BAITALPUK 

BA^BA 

BALAMAU 

BALltA 

BALRAMPUB 

BAMIAHA 

BAMBA88A 

BAFDA 

BAFQAB MAU 

BABA BAFEl 

BAEBJLLY 

BAEHAJ Bazar 

BARHFJ 

BABAHALGAFJ 

BASAI 

BASHABATGAFJ 

BA8T1 

BELLA KIRN 

BBLTHABA HOAD 

BEFABBB OANTT 

BBFABX8 CITY 

BEWAE 

BHADOHl 

BHABXHAFA 

BEATFAREANI 

BHATFl 

BfllTAUBA 

Bum 

BHOFGAOF 

BIJAUBIA 

BILGBAM 

BILPUB 

BlNDKi KOAD 

BlBAtTVIt 

BIBWAR 

BODAEWAE 

BB1D03UF0ANJ 

BUDAUK 

BVBHWAL 

campisrganj 

captaxfoafj 

CAWFPOHR 
CBAFDAULI 
MAN JU WAR 
OHAFDWAH 
OHAUAZCHAUBa 
CHHITAUF r 

chHibbamau 

CHILBIliA 

CHILB 

CBILWARIA 

CHIEGAOR 

CHIT'BAKaOAON 

OHOWKAQHAT 

cbunab 

COLONBLOARJ 

DAETABAD 

DAEYAOGANJ 

DATIA 

DHEBRA 

DlBUPUa 

DILDAE RAGAR 

DOBHT 

DOBBIGBAT 

DrLAHFUE 

BTAH 

ETAWAH 

PAEBUEHABAD 

PATEBOAEfi 

PATKHPUB 

Fy&AEAD 

GAHMAE 

GAEJDUFDWAEA 

GAUEIGAFJ 

QHAHPUB 

oaosi 
OBIUGHU 
GOLA GOEABAR’ 
Nath 
GO jRDA 
GORAKHPUR 
GOBHATMGAFJ 
GUBBAHAIGARJ 
HAIDAEOAEB 
BALDWAMI 
DU HHAB 


jHAEOAOM 

HABBAVaAjrj 

VAEPAKiOAR^J 

BAEPALPUE 
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AHABABAKr BOAD 

IfADHOaiXOH 

AIS 

HAHMDDAXAD 

IKHABIA 

HAHOBA 

AleAIPDB 

MAHOLl 

AKGHAI jm 

MAHPDX 

ABOIGAMJ 

MAINPUBt 

ARWAL ROAD 

1U.XBANDPUR 

AftWABTITAQAB 

MALIBABAD 

ADNPUE 

KALIPUB 

BOBATHPDB 

HAJULAWAX 

a ANSI 

HARAUBI 

HUSI 

VARDAH ROAD 

LABRAI 

UANXAPUK 

[ACHHXA GHAT 

lUKPUR NAGABJA 

UCKHWA BOAD 

MAXXBRA 

CADIPUB 

lAARlABU 

UIHGANJ 

MA8KABWA 

cairPt 

MAU AIXA 

iABADOABJ 

MAU RATH 

CAMALPUB 

BHARJAN 

UYAUJ 

UAURARIPUR 

UBCBADSI 

HKJA BOAD 

CABABI 

WRARPUR EATBA 

CARBITGr 

KIXZAPUR 

EABWI 

inSHIXH TTBATH 

EAflOABJ 

IIOOHAL 8ABA1 

EAJBiHl 

MOTH 

LATBGODAM 

MOHAMUADJIAAD 

LATBKVITAK 

GOBNA 

IXTKA 

MHITDKBVA 

CAWAPUB 

MUSAITBKHAHA 

CROBIPUR 

NAGABIA 8ADAT 

CB&AKaT 

BAIPALaHir/ ROAD 

ERA DA 

SrABDGVXj 

EHAGA 

naxpaba 

ehalidabad 

XADTANITA 

KHATXUA 

bawabgukg 

EHXTA 9ABAI 

GORDA 

KH0KA8AN ROAD 

BntKABOBl 

KICHHA 

BOWGABH 

KiniHDAPUB 

OBAl 

KOBJTDA UB 

OBOHHA 

KOXXa BOAD 

PAOHPXEWA 

EOPAGANJ 

PADBAUKA 

XURCH 

PAX1AWAK 

XUNBAGHAT 

pabtabgabb 

XDSICHI 

PATIALLOR- 

LACHKHIPDR 

OAKGBR 

LAKHiaiPUX ZBXBI 

pataopdb 

LAX8BH10ANJ 

PXFFBOABJ 

LALGABJ 

PHAFBUJED 

LAL1TPUR 

PHABBXDA 

LAB ROAD 

phajliha 

LUCKKOW 

PHBPHKA 

RADHOGARJ 

pamuPHR 


pxpRjLiea 

FITAXBBiaFUK 

PTLIBHJIT 

PUKHBAYAir 

PTJirCH 

PUKAlfTUE 

EAOAITL 

BAQBtTKAJ aiBBH 
KAf BAKSLI 

ba7a-b:a-baiipit& 

BAJTA TAIAB 

&AJAWABI 

SAICKOLA 

ItANI-KI-aAJBLAI 

EA8AVL1 

KAfi&A 

BA8ULABAB 

KXOTI 

HICHHA BX)AB 


EI6JA 

KVDAIB 

BVDATJLI 

JIU&A 

flAADAT 

BAPDAB OABJ 

BAPIFUK 

SAHArWAR 

SAfiAWAB TOWK 

SAHJTANWA 

■AIDPUR BHITR 

BAITBDRAJA 

sakalbiha 

SAUVPBE 

BABBILA 

BABADCIB 

SA^ABITAQAR 

8A11JV 

BHABGAITJ 


BHAHOABH 
8BAHJAHABFBR 
SHAlfBaABAB 
SfiBIKB^FUB 
SHITPITR 
aHOBBATGABE 
BHBI XB18HMA 
5AGAK 
8IDH A (TU 
BIRABDABPUR 
8IXAKDRA RAO 
8180TARGHAT 
B18WA BAZAR 
8ITAPVR 
SOROK 
SULTAITPITB 
SVBAnfABPUR 
SUBTAWAB 
TAHftlL DXORIA 


TAHBIL VAYXaPUB 
TARIA 

TAMKOBI ROAD 

TABARPCB 

TARDA 

TABAOB 

TABIGHAT 

TILHAB 

TIRXI 

TVL81PD& 

UJHAKI 

UBAO 

OBCHABUA 
UBBA BAZAR 
WAXTBRGANJ 
TADTBNDBA XAGAB 
YTJSDRPOB 
ZAVAKIA 


BIRD & COMPAQ! ¥ 

WHORE - - NEW DELHI - - CAWNPORE 

» eVEREST ” ASBESTOS CEMENT ROOFING RROOUCTS 
■nd Acnnones. “ BIGSIX ” Corrugited Grey Sh«e«, "TRAF- 
FORD'* Grey Sheets, Asbestos Wood, etc. 

" CROWNfT " Asbestos Cement '• CORRUGATED *' Sheeu and 
“SUPER-THIRTEEN” Sheets. 

ASBESTOS-CEMENT Sol! and Rainwater goods 

SELLING AGENTS FOR : 

ASBESTOS CEMEIST LTD. 

Head Office A Factory , Factory : 

HUL.UND, BOMBAY KYMORB, CJP. 


AU Products of AsheUos Cemera^ Ltd ^ made in Indsa^ are 
manufactured of C.MA Cement, 


BRC WELDMESH 



FOE FEIKINO, SCREEKS, WMSOW EUMIOS, NACMINBtr 
OMEOS, FARimOHS. LIFT ENCUHIIEES, ETC., ETC. 

HiATLY ft GRESHAM 

L I M I T B D ■BHIHHBMRHH 

MeenpeesTeD in biouimi 

CALCUTTA - SOMEAY - MADRAS - LAHORE 


I CONCRETE MIXERS 



ASK JACKS ABOUT IT 

Wiliiams Jacks & Co., Ltd., Baflard Estate, 6omi>ay. 
Branches; Calcutta, Lahore. Madras, Karachi. 


XVll 







G. P. P. ROOF PRODUCTS LIQUID SEAL, DAMP PROOF & 
REINFORCED PLASTTC FOR LEAKY ROOFS 

To be applied directly over die cracks 

Ask for Literature and Samples 


GARLiCK & CO., 


Jacob Circle, BOMBAY, and at 
Maskati Market, AHMEDABAO. 


FOR ALL TYPES OF 

REINFORCED CONCRETE STRUCTURES 

CONSULT 

BRITANNIA BUILDING 
& 

IRON CO., LTD. 


PHONE CAL. : 

Stephen House, 4. Dalhouste Square, East, 


Experts m modern R.C.C. 
Construction and Design, 
Cement and Asphalt Roads, 
Sanitary Engineering. 


CALCUTTA 


ARDESHIR NAMOAR IRANI A Co. 

CONSTRUCTIONAL CONTRACTORS, 

NAMDAR HANZiL, 


Tet. No, 3628$, 


Middle Colaha, BOMBAY. 


Pronounced CHE«KO 

REGD. 

THE BEST 

CEMENT WATERPROOFER 

Preferred and used Inr Experts and Eminent Authorities 
because IT ENSURES PERFECTLY WATERPROOF 
CEMENT CONCRETE OR PLASTERING 

«CICO" 

INCREASES THE STHENGTH OF CEMENT TO A VERY 
MARKED DEGREE AND PERMANENTLY CURSES SALT-PETRE 
& KEEPS THE STRUCnrURE A&SOLUTELY BONE-DRY 
HIGHEST GOVT TEST CERTIFICATE 
COMPARE '^CICO'S'* WITH ANY SIMILAR PRODUCTS AND 
JUDGE FOR YOURSELF 

Larje Fresh Stocks Always Available 
WRfTiE FOR Full Details and Copy of Govt. Test Report 

THE STRUCTURAL WATBIPROOFING CO., 

11-1, Dover Road, Batlyfunge. Calcutta. Phone Pk. 75d. 
Teleframa : ** Aquaproof ** Calcutta. 

JSrflW jtXMtT 

GILRANDCDS At^GtiTflNCr Ri CO.« 

I.al>oi»e A Peini. 


FREELY AVAILABLE AGAIN 

BowraniCc Anti- 
Corrosive Patnt 
keeps your iron 
and steel work 
safe from the 
ravafos of rust 
and corrosion. 








WHITE METALS 





THE NON-FERROUS METAL REFINERY 

2 4 SiTATALVVADI MAZAGAON. B0MBAY-10 



VE STREET. CALCUTTA. 

( Si, fv Q .a ?•.' C H ;■ 





ROAD 

UNDER 

CONSTRUCTION 


B 8. & C t ft a ^ I W f! V 


Spee9 Xip (Work 

wiik 

MILLARS’ 
M I X E R S 


For rapid road construction, the need for the 
greatest possible speed in mixing is achieved by 
MILLARS’ MIXERS 


Available for Quidt Delhtery 


MILLARS' TIMBliR & TRAOIMO Co., Ltd.. 


(JNCORFORAT^ IN ENGLANP 


tlwise* Itoocl* « • - BOMBAY 27. 

JfHJE tAMGEST STOCKISTS ASfHALT AlfO CONCRETE MIXERS 





CENOTAPH, SAN ANTONtO. TBCAS—On Al?n» iRasa. *his 

Nonum«>t <Jedic3ted to the deSemders of fhfe fowess. 






